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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, POPULAR SCIENCE, 
380 Madison Ave., New York, N.Y. 10017. Because of the large vol- 
ume of mail, we are unable to acknowledge unpublished letters. 


Tom Smith's house 


I was out of the country when your re- 
appraisal of double-shell houses appeared 
[PS, Feb.]. As the owner and co-designer 
of the house that started the double-shell 
controversy five years ago [PS, Dec. '79], | 
hope you'll allow me to rebut some of your 
arguments. 

You state that double-shell houses owe 
their low energy needs “mainly to the ex- 
cellent insulative value of the double shell.” 
Not only is this wrong, it leads people to 
invest their time, money, and attention in 
wasteful overkill solutions, of which super- 
insulation is only one example. If the su- 
perinsulation theory is correct, why does 
my solarium stay in the 40-to-50-degree-F 
range during the worst that winter can 
offer? This is not the main living area, but 
the solarium—the very antithesis of super- 
insulation. It has nearly 400 square feet of 
R-nothing glass, leaks like a sieve, and 
has aluminum framing that practically 
turns to ice. 

The clue to what is really happening is 
in the article, but it got lost in all the 
camouflage. In a nutshell, the warmth of 
the earth under the house operates as a 
sort of thermal brake to maintain the solar- 
ium at a minimum tempered climate. Thus, 
the heat loss from the inner house is radi- 
cally reduced because the temperature dif- 
ference is narrowed, not because of in- 
creased R-value. Obviously, this doesn't 
happen on all the walls, but it does occur 
on the most critical, the south wall. It's a 
way of having our cake and eating it, too. 

The big difference between this concept 
and superinsulation is that it allows you 
to get rid of encumbrances rather than 
adding them. There is no need for huge 
amounts of insulation (a throwback to the 
“more is better" syndrome), no need for 
convective loops with double north walls 
and double roofs (we tossed aside that red 
herring years ago), and no need for ther- 
mal mass (better heat distribution is a su- 
perior goal any day of the week). 

That is the heart of the matter: how to 
get rid of the excess baggage to evolve the 
simplest possible expression of ultra en- 
ergy efficiency, not how to fix something 
that ain't broke. 

Tom Smith, Tahoe City, Calif. 


V. Elaine Smay replies: "The Brookhaven 
study that was discussed in the article 
made the point that the connection be- 
tween the earth and the sunspace was an 
important factor in keeping temperatures 
above freezing in the solarium. But just 
how much influence the tie-in has on total 
house performance remains an open ques- 
tion in the research literature. 


"I'd like to see a study that compares 
Smith's design, whose distinguishing fea- 
ture seems to be the earth-coupled sun- 
space, with Mastin's [see Feb. article], 
which, besides featuring an earth-coupled 
sunspace, bathes all windows with earth- 
tempered air, superinsulates walls and 
ceilings, and uses a fan and ducts to dis- 
tribute sun-warmed air from the attic to 
the basement. | would be surprised if per- 
formance was no better with such extras 
than without them. But to my knowledge, 
no tests have been done comparing the 
performance or cost-effectiveness of the 
two designs.” 


Simple request 


If | can stop just one of your readers from 
beginning a letter to RTB with "| read with 
great interest... ," then this letter will not 
have been in vain. 

Peter Fulton Foss, Austin, Texas 


Early plastic tire 


It was with great interest that | read your 
article on the polyurethane tire ['"Revolu- 
tionary Plastic Tire," PS, April]. | am a 
chemical engineer, and in 1960 | was in- 
volved in developing a fabric-reinforced 
liquid-cast polyurethane tire at Uniroyal 
(then U.S. Rubber). 

The cast tire | designed used a knit fabric, 
whose weave was designed by computer, 
to provide equivalent strength to a bias- 
ply tire. The fabric was first attached to 
metal beads at two ends. This was then 
inflated in a mold, and liquid urethane was 
injected to fill the space between the fab- 
ric and mold surface. The outer surface of 
the mold was shaped to control the thick- 
ness of the rubber at all locations, includ- 
ing the tread. Finally, the mold was cured 
by heating. 

The project was successful but was ter- 
minated in 1963, probably because Uni- 
royal was concerned that the technology 
could be too easily copied. Besides, radial- 
ply tires were coming on strong. But | 
have always believed the cast tire would 
someday find its way to the marketplace. 

Donald H. Davidson, Oakton, Va. 


Time saver 


We applaud you. It's about time someone 
put into print the problem of cars that don't 
start when they get hot ["Hot-Start Prob- 
lems," PS, June]. These problems are a 
particular nightmare for any company 
that manufactures automotive anti-theft 
devices. As manufacturer ofthe Silent Sys- 
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PS readers talk back 


tem Magnetic Anti-Theft Device, for years 
we have had to laboriously explain to 
some of our customers that the failure 
of their cars to start was not the fault of 
our kill switch. Now we just show them 
your article. 
Marc A. Levine, President 
Falls Enterprises, Chagrin Falls, Ohio 


Switch up on car thieves 


Sure, the Big Stop ignition-coil interrupter 
from Kolin Industries [PS, April] will thwart 
car thieves. So will a simple switch in- 
stalled in line on the negative side of the 
ignition coil—for about $20 less. The 
Switch can be concealed in the car much 
more easily than the Big Stop's larger black 
box. I’ve been installing such switches in 
my cars for the last 14 years. 

Richard R. Garces, Fullerton, Calif. 


Jack Keebler replies: "A simple switch can 
cut off the ignition coil, but it has to be set 
manually. Big Stop's double-pole, double- 
throw relay inside the black box automati- 
cally deactivates the ignition when the 
key is turned to the off position. Because 
there is always a chance the owner will 
forget to use the switch, nonautomatic de- 
vices do not qualify for insurance-premium 
reductions." 


Gas shocks and big cars 


Frank Lewis's interesting article "Gas- 
Charged Shocks" [PS, April] indicates that 
the new double-tube types are best suited 
for small, light cars. Would they do any- 


thing for a heavy car, like my 1975 Buick 
Electra Limited? 
Frank Stryganek, Chicago, Ill. 


Frank Lewis replies: "Whether you should 
install double-tube gas shocks on an older, 
heavier car depends on the type of ride 
you prefer. When full-size cars are equipped 
with the newer gas shocks, many drivers 
perceive the ride as being firmer than that 
produced by non-gas replacement shocks. 
Owners who like the soft, ‘boulevard’ ride 
of their large cars should probably use non- 
gas replacement shocks. My own prefer- 
ence is for a firmer ride." 


Metals from nuclear waste 


The process developed by Battelle for re- 
covery of platinum and other precious 
metals from spent reactor fuel [Science 
Newsfront,” PS, March] is merely a reappli- 
cation of the venerable process of fire as- 
saying. Textbooks on it can be found 
in any engineering-school library. To your 
credit, you avoided use of the term "new." 

Robert E. Cech, Scotia, N.Y. 


Rx for acid rain? 


If fossil-fuel power plants adopted a sys- 
tem like the home-furnace Heat Extractor 
system ["Flue-Heat Retriever," PS, Feb.], 
our problems with acid rain would be 
greatly alleviated. Large plants must now 
maintain stack gas temperatures above the 
condensation point of the water formed 
during combustion in order to prevent 


corrosion of the metal in the stack. But if 
this water were allowed to condense, the 
plant's efficiency would be increased 
through recovery of the heat of vaporiza- 
tion, and fewer acidic compounds would 
be released in the exhaust. 

Christopher W. Fay, Alexandria, Va. 


Doing it yourself 


Your article “Build Your Own House" [PS, 
May] should be a great help to owner- 
builders. As one with practical experience 
[Shop Talk," PS, July ‘82], allow me to 
offer some other suggestions. Because the 
weather limits the building season, ama- 
teur builders should consider only a small, 
rectangular, single-story plan with a gable 
roof. To extend the season, the foundation 
should be professionally built. Since the 
owner cannot depend on outside help, the 
building system should be designed as a 
one-man operation. 

Ronald H. Laurie, Dorval, Que. 


Corrections: The correct address of the 
Truss Plate Institute [""Truss-Framed Con- 
struction,” PS, June] is 100 W. Church St., 
Frederick, Md. 21701. 

The canard-design jet identified as the 
P.103 [Wild New Wings," PS, July] is ac- 
tually a SAAB Grippen. 

We mistakenly implied that A P Product's 
integrated-circuit socket [""WN-Electron- 
ics," PS, June] is programmable by the 
user. In fact, it comes programmed for 
specific printed-circuit-board layouts. Es] 
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improvements throughout the entire operating range of 
your vehicle, PERFORMERS give: Great throttle 
response. Mileage potential. And up to 1896 more 
power over stock. Now available for popular AMC, 
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2500 3000 3500 4000 
Engine RPM 


»Up to 41% More Power 
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»Up to 22% Quicker 
Acceleration 


Edelbrock products are thoroughly tested on the dyno and in the vehicle to guarantee 
performance. Receive a free Test Result Sheet by sending us your vehicle type and 
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Dept. PS983, El Segundo, CA 90245. Products are available by mail from Edelbrock 
Starting at $125, plus shipping, handling and 6% % tax in California. Not legal in 
California on pollution controlled vehicles. 


For the ultimate in performance output . . . a 
PERFORMER-PLUS™ camshaft and lifter package 
specifically matched to each PERFORMER manifold. 
When paired with recommended carburetor and exhaust 
system, Edelbrock PERFORMER-PLUS camshaft 
packages give up to 71% more power, 4 additional 
MPG and 22% quicker acceleration than stock. 
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RECREATION ROUNDUP 


By HERBERT SHULDINER 


Utility trailers 


Little trailers are becoming increasingly 
popular with owners of small cars who oc- 
casionally have to carry big loads. Two of 
the newest small trailers are the Tuff 'n Lite 
(top) and the Room Mate. The Tuff ‘n Lite 
is designed for carrying small off-road ve- 
hicles. It has a tailgate that doubles as a 
loading ramp. The trailer is made by Unique 
Functional Products (135 Sunshine Lane, 
San Marcos, Calif. 92069) and costs $449. 
The Room Mate offers 23 cu. ft. of cargo 
space and a 600-pound load capacity. Note 
that the wheels are outboard the trailer so 
there are no wheel wells to take away cargo 
space. The aerodynamic top is made of 
Rovel plastic. The Room Mate is made by 
the Tee Nee Trailer Co. (215 E. Indianola 
Ave., Youngstown, Ohio 44507). The price 
is $699. Although both of these trailers are 
specifically designed to be towed by small 
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cars, prospective buyers should check the 
manufacturer's recommendations for their 
specific cars to be sure that towing capac- 
ity will not be exceeded. 


Fast fastener 


Need to keep drawstrings tight on jackets, 
sleeping-bag covers, or other sporting- 
goods items? The Cord-Lok is now avail- 
able from many sporting-goods stores. The 
plastic fastener secures cords tightly with- 
out the need to tie any knots. It comes in a 
choice of six colors to match most equip- 
ment. The retail price is 49 cents per Cord- 
Lok. For the name of the nearest dealer, 
write the Denison Corp. (5060 Acoma St., 
Denver, Colo. 80216). 


RV cargo carrier 


Except in the largest recreation vehicles, 
there never seems to be enough storage 
space for carrying all the things you need 
on a trip (sounds just like home, doesn't 
it?). The RV BackPack, made by LeGay 
Fiberglass, Ltd. (Box 117, Waverly, Nova 
Scotia, Canada B09 2S0), is designed for 
such a situation. The 70-pound cargo car- 
rier bolts onto the back of motorized camp- 
ers to provide more than 17 feet of storage 
space. Load capacity is about 500 pounds. 
Gordon Kyle, managing director of LeGay, 
claims that this weight will not materially 
decrease the stability of any mini motor 
home. The RV BackPack also provides 
workbench or picnic-table space when you 
let down the back end. The price is $595 
in the U.S. and $670 in Canada. 


Outdoor books 


Land Navigation Handbook by W. S. Kals 
is a new Sierra Club guide for map and 
compass use on outdoor trips. The 240- 
page book also rates specific brands of 
compasses. It's $8.95 at bookstores. 

How to Select and Use Outdoor Equip- 
ment by Barclay Kruse tells how to pick 
clothes, boots, sleeping bags, packs, tents, 
stoves, and other types of outdoor gear. 
The 160-page book also has sections on 
kayaking, cross-country skiing, and bicy- 
cling. The price is $9.95 at bookstores or 
$10.95 by mail from HPBooks (Box 5367, 
Tucson, Ariz. 85703). 


Camping popularity swells 


According to a new study from the A. C. 
Nielsen Co., about 60 million persons in the 
U.S. went on at least one camping trip last 
year. The same report also estimates that 
by 1990, 64.4 million Americans will go 
camping annually. Backpackers were out- 
numbered by tent and recreational-vehicle 
campers. Some 44.6 percent of campers 
used tents, 39.1 percent used RVs, and only 
11.1 percent went backpacking. 

According to the Nielsen study, camp- 
ing is exceeded in popularity only by swim- 
ming and fishing. Bicycling, bowling, and 
boating round out the half-dozen most 
popular sports activities, according to 
Nielsen. 

Another recent survey by the U.S. Travel 
Data Center in Washington, D.C., indicates 
that Americans are making more use of 
campgrounds this year. According to the 
USTDC, during the 1983 summer season 
12 percent more campers in the U.S. will 
have used campgrounds than did so last 
year. The actual figures were not available 
when this issue went to press. 
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Rifle? incorporates an ideal scope mounting system — inte- 
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Ruger mounting rings. The best mechanical features of the 
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RUGER. MINI-I4 and RANCH RIFLE are U.S. registered trademarks. 


p 
« APowertul.223 Sporting Autoloader 
Expressly Designed for Use with Telescopic Sights 


A unique, patented buffer system cushions slide recoil to protect the scope. 

Patented Ruger integral scope mounts accept one inch Ruger scope rings 

of various heights to provide a solid mounting. 

Modified bolt stop serves as an ejector in which empty cartridges are 

ejected sideways to clear the lowest mounted scopes. 

uae folding rear peep sight, adjustable for windage, serves as a scope 
ack-up. 

Ventilated glass fibre handguard protects the shooter's hand from barrel 

heat and moving slide. 

American Hardwood stock with molded sporter-type buttplate and polyure- 

thane finish 


The effect of these changes is to make the Ranch Rifle 
the ideal .223 if you are going to use a telescopic sight. 
Ruger one inch mounting rings are included — a real 
performance package! 


Weight (Magazine empty, without scope or rings): 6.8 Lbs. Length Overall: 37.75", 
Barrel Length: 18.5", Barrel Rifling: 6 grooves, right hand twist, one turn in 10", 
Trigger Pull: 4.5 Lbs., Maximum Range (Approx.): 3,000 Yds., Muzzle Velocity: 
3,300 F.P.S., Muzzle Energy: 1,330 Ft. Lbs., Ammunition: Standard U.S. Military or 
Commercial Caliber .223 (5.56mm) Cartridge. 


copyright 1982 by Sturm. Ruger & Company, Inc. 
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(©1965 R.J. REYNOLDS TOBACCO COMPANY Y 


A 


LIGHTS 


Y : ps ~ 9 mg. "tar", 0.8 mg-nicotine 
Camel Lights 7 PUN 2 av. per cigarette by FIC methods 
P Lowtar. Camel taste. a 
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That Cigarette Smoking Is Dangerous to Your Health. 


SCIENCE NEWSFRONT 


By ARTHUR FISHER 


Acoustic microscope 


Something wrong with this picture of a Lin- 
coln penny? No, it's not reversed. It was 
actually shot through the back of the coin. 
Researchers at General Electric took the 
picture to demonstrate the remarkable 
abilities of a recently unveiled acoustic 
microscope. 

The new instrument, seen at right with 
its developer, Dr. Robert S. Gilmore, was 
designed as a versatile quality-control tool 
for manufacturing. It represents a major 
advance in the 10-year-old technology of 
ultrasonic acoustic microscopy, according 
to GE. Early designs could detect only sur- 
face flaws because they used extremely 
high frequencies—up to three billion Hz 
—and could scan only very small samples. 
The new microscope, operating at frequen- 
cies up to 100 million Hz, can delve sev- 
eral inches into a specimen, which can 
range from a microchip to a 250-pound 
aircraft-engine component. 

To create the image of the Lincoln penny, 
the device fired millions of ultrasonic pulses 
into the coin. The pulses reflected from the 
opposite face ofthe penny were registered 


by the same transducer that emitted them, 
and they were transformed into electrical 
signals of corresponding strength. These 
signals, in turn, darkened corresponding 
areas of an electrostatic printout to make 
the image. 

At the low end of its frequency range, 


the microscope can see four inches deep 
into metals and detect flaws that are only 
a hundredth of an inch wide. At the upper 
end of its range, penetrating only a quar- 
ter of an inch, it can detect flaws a mere 
thousandth of an inch wide. 


Nickel-hydrogen battery 


The sixth and latest Intelsat V telecommu- 
nications satellite, launched last May, car- 
ries the new battery system shown in the 
photo above. The nickel-hydrogen system 
was designed by Ford Aerospace and Com- 
munications Corp., builders of the satellite. 
It replaces the nickel-cadmium battery used 
in the five Intelsat V spacecraft now in orbit. 
The new battery weighs 10 percent less 
than the old, is more efficient, and will ex- 
tend the useful life of the satellite. It will 
provide power during solar eclipses, when 
the craft's solar panels are dark. Such 
eclipses occur some 90 times a year for 
an Intelsat in orbit. 


Troubled trees talk 


Two ecologists at the University of Wash- 
ington say they have preliminary evidence 
indicating that trees under attack by insects 
can spread the alarm to other nearby trees 
through airborne chemicals. Drs. Gordon 
H. Orians and David F. Rhoades surmise 
that the warning message enables trees 
that have not yet come under attack to pre- 
pare chemical defenses against certain 
plant-eating insects. 

In a report to the National Science Foun- 
dation's Ecology Program, which supplied 
funds for their research, the two scientists 
say: "We have gained preliminary evidence 
in field experiments that leaf damage of 
Sitka willow by western tent caterpillars 
and fall webworms can lead to changes in 
nutritional quality, not only in leaves of the 
attacked trees but also in those of nearby 
unattacked trees. This effect may be due 
to a defensive response in unattacked trees 
stimulated by volatile compounds emitted 
from attacked trees.” 

If this research is confirmed, it would 
mark the first time plants have been shown 
to release chemical messengers—called 
pheromones—that can be received and 
acted upon by other plants. And this could 

Continued 
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What a 
difference 
aBilco Door 
makes! 


Replacing that troublesome old 
wooden door with a modern BILCO Base- 
ment Door will add new beauty and 
convenience to your home. You'll like its 
neat, trim appearance and rugged con- 
struction. Long lasting, watertight, safe 
and secure, it pays for itself in savings on 
repair and replacement costs. B Ease of 
operation is a special BILCO feature. 
Torsion rods provide effortless opening 
and closing of the heavy gauge steel 
doors. I A BILCo Basement Door is also 
the ideal addition to your present home 
or the home you're planning. It saves 
tracking through first floor rooms, makes 
the basement useful, convenient, safe. 
Just like adding a whole new floor of 
valuable living space. 


AMERICA'S FINEST 
BASEMENT DOOR 


The BILCO Company 
P.O. Box 1203, Dept. PS-93 
New Haven, Connecticut 06505 


Please send information for: 


O Replacing a wooden basement door. 


O Adding outside basement entrance to 
home built without one. 


| E New home to be built. 
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SCIENCE NEWSFRONT 


have an enormous impact on pest-control 
programs that make use of plant-insect 
interactions. 


Tactile images for the blind 


The photo above shows the Tactile Image 
Generator, an ingenious new device that 
enables the blind to read without having 
to learn Braille. The device was developed 
by the Department of Physics of the Uni- 
versity of Bristol in England, with support 
from the Royal National Institute for the 
Blind and the National Research and De- 
velopment Corp. It scans lines of words in 
books, newspapers, magazines, or any kind 
of printed matter—even lines of clear hand- 
writing—and then converts them accu- 
rately into raised images the user can feel. 

The camera unit at the top has an array 
of photodiodes and an integrated circuit. 
As it scans the page, signals from the tubes 
are transmitted to solenoid-controlled rods 
that raise or lower 8,640 metal pins around 
the reading disc so that the letters being 
scanned appear magnified and in relief. 
As the scanner continues to read, new let- 
ters are added and old ones are deleted 
from the disc, which can be halted at will 
for review. This prototype has a speed of 
20 to 30 words per minute, but its design- 
ers expect that a production device will be 
smaller, quieter, and faster. 


Nuclear waste—it's time 


A special report of the National Research 
Council to the Department of Energy says 
the technology for containing radioactive 
waste is ready for testing in an experimen- 
tal geologic depository. According to the 
timetable established by Congress last 
year, a permanent-storage facility for nu- 
clear waste is to be ready by the end of 
the century, and selection of a pilot site is 
to begin this year. 

The chairman of the panel, Thomas H. 
Pigford of the University of California's 
nuclear engineering department, says the 
timetable can be met. Designing a contain- 
ment system that will shield the environ- 
ment from radioactivity for up to hundreds 
of thousands of years, Pigford says, "'pre- 
sents a fascinating challenge faced only a 


few times in the past, as when engineers 
of ancient Egypt designed the tombs of 
the pharoahs.” 


Bacteria eat toxic waste 


Ananda Chakrabarty, a professor of micro- 
biology at the University of Illinois Medi- 
cal Center in Chicago, reports that he has 
produced bacteria that break down sulfur 
toxins in coal and oil, and others that di- 
gest an ingredient of Agent Orange and 
other precursors of deadly dioxin. "This 
is a cheap way to get rid of toxic wastes,” 
he says. 


Earliest mass extinction 


Two scientists have established that as 
many as 70 percent of all species of one- 
celled algae disappeared about 650 mil- 
lion years ago, near the end of the Precam- 
brian Era. That makes it the earliest-known 
mass extinction of a species ["Killer Aster- 
oid," PS, Feb.]. Dr. Andrew H. Knoll, an as- 
sociate professor of biology at Harvard 
University, and Gonzalo Vidal, professor 
of geology at Lund University in Sweden, 
found evidence for the mass extinction in 
sedimentary rocks from widely separated 
areas of the Northeast. The rocks reveal 
that the algae eventually made a come- 
back, but it took almost 100 million years. 


Why is this man smiling? 

Engulfed in flames from two gallons of gas- 
oline mixed with napalm, Peter Burnell is 
cool as a cucumber. He's smiling because 
this fiery demonstration proves the remark- 
able qualities of his Panotex suit, reinforced 
with a coating of stainless steel in a resin 
medium. Developed as an alternative to 
asbestos clothing for firefighters, itis non- 
irritating and nonhazardous. It resists 1,650 
degrees F for five minutes and will neither 
burn nor melt but simply oxidize. It also 
resists highly corrosive acids. Panotex is 
made by Universal Carbon Fibres Ltd 
England. 


Can you imagine how many Can you imagine how many 
tough jobs I do around here tough jobs | do around here 
with an ECHO Power Blower? without an ECHO Power Blower? 
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Everyone loves it! The amazing, work-saving 
ECHO Power Blower. It does the tough 
jobs—and a lot of jobs—so quickly and 
easily, it's fun! The ECHO Power Blower 
cleans, sweeps, and rakes. In minutes, 
leaves, grass clippings, terana debris are 
removed from lawns, sidewalks, porches, , 
patios and garages. Completely portable and -the ONE that lasts! 
really lightweight. Try it today! 


There are 9,000 Echo dealers nationwide. Use the yellow pages to find the 
one closest to you. Or, write Echo, Dept. PS, 3150 MacArthur Blvd., 
Northbrook, IL 60062 


ALTERNA 


E-ENERGY ANSWERS 


Jan F. Kreider is a consulting engineer specializing in the design and economic 


By JAN F. KREIDER 


analysis of solar-energy and energy-conservation systems. 
several books on solar technology and a lecturer at the University of Colorado. 


le is the author of 


How many tubes? 


My solar panels have five 2-in. copper- 
tube risers spaced six inches apart. Would 
panels having 10 ¥2-in. pipes spaced closer 
together have greater efficiency? 

John W. Dean, Lakeport, Calif. 


Your six-inch spacing is close to optimum 
for a copper collector. If you double the 
number of tubes, you will collect about 
seven percent more energy per year (as- 
suming that your copper sheet is a nomi- 
nal 0.02 inch thick). It is doubtful that the 
cost of adding tubes would ever be repaid 
at current U.S. energy prices. 


Water on the pane 


What condensation or other problems 
might be encountered or advantages 
gained by installing a second glass pane 
either inside or outside existing, older 
wooden-frame windows? 

Gerald Moravek, Sheridan, Wyo. 


There are at least two difficulties that may 
occur. First, moisture will condense on the 
inner surface of the outer glass. This hap- 
pens because the air trapped between the 
glazings is colder than air inside the build- 
ing. It thus has a lower dew point, or ability 
to hold moisture. You can reduce conden- 
sation by drilling a small (2) hole from the 
building exterior into the air gap at both 
the top and bottom of the window. You 
might also place a small bag of desiccant 
material in the gap. However, replacement 
every few years will be necessary. 

The second difficulty is the outgassing 
of organic materials from the wood frame 
into the gap. This organic matter will also 
condense on the glass, reducing clarity of 
the window. There is no simple way to 
avoid this, but the older the wood, the less 
serious the problem. 


Reverse geothermal 


| have on my land a 45-foot mine tunnel 
into rock. If | used it as a passive-solar heat 
sink, what exactly would happen to the 
heat? If the tunnel were sealed and tem- 
peratures increased considerably during 
the summer (say, to 80 degrees from its 
ambient of 56 degrees), where would the 
heat go? 

W. M. Reed, Santa Fe, N.M. 
Rock has high thermal conductivity. Con- 
sequently, any heat directed into the tun- 
nel would soon be conducted into the large 
amount of surrounding earth and be lost 
for any useful purpose. Rock storage can 
only be used if thermally isolated from its 
natural environment. Then its heat-storage 
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ability and thermal properties work to- 
gether to provide one of the best means 
of thermal storage. 


Garage combustion air? 


I am considering providing fresh air to my 
fireplace from my attached garage. At the 
point where it would enter the garage, the 
pipe would be eight to 10 inches above 
the floor and three feet from a parked car. 
Is there any risk in this proposed setup? 
C. J. Robinson, Port Huron, Mich. 


This source of fireplace air is not recom- 
mended. Gasoline or other solvent fumes 
commonly present in garages could ex- 
plode. Use only outside air for the fireplace. 


Window formula 


Is there some way of determining sun 
angle according to latitude? | plan on build- 
ing a workshop facing south at 45* N lat- 


YY ^ SUN 


itude. The problem is how high to place 
the windows to benefit from solar heat in 
the colder months. 

Vance Miller, Milwaukee, Wis. 


The angle you need is called the profile 
angle, shown by P in the drawing. For 
south-facing surfaces, it is calculated from 
this simple equation: 


tan P = tan ALTicos AZ 


ALT and AZ are the solar altitude and azi- 
muth angles; they can be found in many 
solar handbooks or calculated from equa- 
tions in the same sources. The equations 
are too lengthy to present here. 


Smoke in his basement 


Why would a standard chimney produce 
a downdraft in a heated basement? When 
| start a fire with a cold flue, smoke first 
enters the room before the draft goes up 
the chimney. If | open a window wide be- 


fore starting the fire, the flow reverses and 
goes up the chimney after a minute or two. 
William Eisenreich, Baltimore, Md. 


In winter, cold outdoor air is heavier than 
warm inside air. This heavy air tends to 
sink to the lowest point open to the atmo- 
sphere—your basement. The longer the 
stack, the greater the effect. Ben Franklin 
was aware of this problem, and his note- 
books show a method for blocking chimney 
downflow when lighting a fire. Apparently, 
you have found your own solution. 


Power-line losses 


I understand that high-voltage power lines 
suffer considerable losses during trans- 
mission. Is there some system designed 
to make use of this wasted power? 

M. F. LaPlante, Kingston, Mass. 


Due to the dispersed nature of the utility 
grid, there is no practical way to recover 
heat dissipated from power lines. An in- 
triguing alternative is to avoid the problem 
in the first place through the use of cryo- 
genic transmission cables. At temperatures 
near absolute zero, some metals become 
superconducting, a state in which they lose 
allelectric resistance [“Superconductors,” 
PS, May '81]. The engineering and cost bar- 
riers to this technology remain formidable, 
however. 


R-value with looks 


We have a cathedral ceiling with a roof of 
two-inch tongue-and-groove wood, cov- 
ered by asphalt shingles. Is there an insu- 
lation that can be applied on the inside that 
is lightweight, has high R-value, and pro- 
vides its own finished surface? 

Merle G. Waugh, Millersville, Md. 


There are two approaches to use here. The 
common and quite simple procedure is to 
glue polystyrene or polyisocyanurate board 
to your tongue-and-groove ceiling and then 
glue paneling over it to match your inte- 
rior decor. Another approach you can con- 
sider is a product called Dryvit (Dryvit 
Systems, 1 Energy Way, West Warwick, R.I. 
02893). It consists of polystyrene boards 
with a factory-applied, textured finish avail- 
able in many colors. 


You can look it up 


I keep reading references in PS to "berm- 
ing." Would you define it, please? 
John R. Ulricson, Milford, N.H. 


Berming is the mounding of dirt partway 
up the walls of buildings. This takes ad- 
vantage of the insulating and thermal-mass 
properties of earth to reduce heat gain in 
summer and heat loss in winter. 


Got a question on an alternate energy 
such as solar, wind, water, or wood? Won- 
dering about energy-conservation tech- 
niques for home heating or cooling? Every 
other month, alternating with "Adventures 
in Alternate Energy," Jan Kreider answers 
selected questions from readers. Send 
yours to "Energy Questions," PoeuLAR 
Science, 380 Madison Ave., New York, N.Y. 
10017. Individual queries can't be an- 
swered by mail. 
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PERSONAL COMPUTER 


A 


"THE MOST BANG FOR THE BUCK” 


Sv | ATARI | COMMODORE 
COMPARISON CHART 318 800 | 4 


PRICE $299 | $679 | $595 


INTELLIGENCE: ROM 32K | 10K | 20K 
[READ ONLY MEMORY) BUILT-IN 


EXTENDED MICROSOFT * 
BASIC BUILT-IN 


CP/M* COMPATIBILITY 


MEMORY: RAM 
[RANDOM ACCESS MEMORY) BUILT-IN. 
EXPANDABLE TO: 


Manufacturers Suggested List Price as of April 1, 1983. CP/M is 
a registered trademark of Digital Research. Microsoft is a registered 
trademark of Microsoft Corp. Coleco is a trademark of Coleco Industries. 


OUTTHINKS, OUTPERFORMS, OUTPLAYS ITS COMPETITION. 


—CREATIVE COMPUTING MAGAZINE* 


At the winter National Consumer Electronics Show, Creative Computinor 
Magazine evaluated personal computers at practically every price level. Amonot 
them all there was one computer they reviewed as “astonishing.” The new 
Spectravideo SV-318. The personal computer that can meet the needs of everyorw 
in your family. It outthinks, outperforms, outplays its competition...for under $300 
Compared to Atari 800 or Commodore 64, the SV-318 has more built-in intelli 
gence (ROM) to let you do more. Built-in super extended Microsoft™ Basic lanr 
guage, the industry standard, makes it truly programmable. Built-in CP/M comr 
patibility means access to over 3,000 of the most used business software programe; 
A built-in cursor control joystick makes editing easy and plays great arcade quality 
video games, (An optional adapter can plug you into the fabulous world oc 
Coleco™ games). Spectravideo also delivers a low-priced and complete line oc 
peripheral accessories today. Unlike some of our competitors, whose peripheral! 
are always “coming soon.” It takes an outstanding computer to outclass out, 
competition. At under $300, nothing else even comes close. Today, discover thet 
Spectravideo SV-318. * April 198: 


Shardless 
safety 
windshield 


Each year, thousands of Americans in 
auto accidents suffer pain and disfig- 
urement from facial lacerations caused 
by broken windshields. That's despite 
the high-penetration-resistance (HPR) 


windshields that have been required 
on American automobiles since 1966. 
Although the HPR windshields dra- 
matically cut down on the loss of life 
occurring when bodies punch through 
glass, occupants can still be maimed 
by flying glass shards. An HPR wind- 
shield consists of a sandwich: two sheets 
of glass with a film of polyvinyl buty- 
ral between them. On impact, when 
the inner layer of glass shatters, sharp 
bits of glass are left attached to the 
inner film. 

But a new type of windshield devel- 


CAN A MOTOR OIL ACTUALLY HELP 
YOUR CAR LAST YEARS LONGER? 


“AT QUAKER 
STATE 
WE PUT IT I 
WRITING" « 


James Pillar 


When you Diy motor oil, you can't see it in thec can. When you put it 
in your crankcase, you can't watch it work. So how do you know how 
good it really is? 

At Quaker State, we put it in writing. We back up our quality with a 
lifetime guarantee. We guarantee every new car engine against oil- 
related failure for as long as you own your car and use Quaker State. To 
obtain coverage and for details, write Quaker State, Warranty Depart- 
ment, Oil City, PA, 16301. 

And you don't have to buy a new car to benefit from Quaker State 


quality. When you put Quaker State in a ur car—old or new— you're 
putting in Americas quality motor oil. Made only from Pennsylvania 
Grade Crude Oil. 


QUAKER STATE: TODAY, YOU NEED AN OIL THIS GOOD. 


oped by a French company may prove to 
be an answer to this problem. Dubbed 
Securiflex by the maker, Saint-Gobain, 
Inc., its major improvement is a clear 
plastic film on the inside surface of the 
windshield that acts as a barrier to the 
dangerous shards of inner glass. (In the 
photo below, a woman runs her hand 
across the inner face of a test car’s shat- 
tered windshield.) 

Efforts to have this new type of glass 
approved for U.S. vehicles have been 
bogged down because of questions con- 
cerning the plastic liner. The National 
Highway Traffic Safety Administra- 
tion held up approval of the new glass 
back in 1980 because an abrasion test 
specified for windshield glass had to 
apply equally to both outer and inner 
surfaces. Since Securiflex uses a soft 
inner surface of self-healing polyure- 
thane, it could not qualify. 

Some of the questions may soon be 
resolved. General Motors applied for 
and was granted permission to equip 
2,500 Chevrolet Cavaliers and Pontiac 
2000s (both J-cars) with Securiflex 
windshields. These “test” vehicles were 
sold to a national rental agency. 

GM has already logged some useful 
data. In an accident involving one of 
the test vehicles, a woman was traveling 
at 30 to 40 mph when her car hit the 
rear of a stopped station wagon. The 
unrestrained driver hit the windshield, 
which developed a spider-web crack but 
did not become deformed. The driver 
escaped without head lacerations, GM 
reported only one significant problem 
with the hybrid windshield: In three 
cars, the inside rear-view mirror fell 
off because of poor adhesion of the 
mounting button to the plastic inner 
liner. GM is currently engaged in solv- 
ing this problem. If the adhesive can't 
be improved, the company may resort 
to cutting a hole in the liner to allow 
attaching the mirror to the glass di- 
rectly. A representative of Saint- 
Gobain testified to a Senate subcom- 
mittee that the safety improvement 
would add only about $30 to the cost 
of a car.—Jack Keebler 
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with color computer. 


Get a head start in the 
emerging technologies with 
practical training in control 
systems, instrumentation, 
robotics, optoelectronics, 
and lasers. Exclusive 
computer-aided instruction! 


Here's the training that gets you into 
the heart of American industry's rebirth. 
Over $5 billion a year will be spent in 
automation alone...$2.3 billion in com- 
puterized control systems...$600 million in 
industrial robots and robotics is only just 
getting underway! To help meet the soaring 
demand for people to operate, maintain, 
repair, and design these control systems, 
NRI has created the only complete training 
in Industrial Electronics for Instrumenta- 
tion and Control Technicians. 


Your training includes the TRS-80 color 
computer, the NRI Discovery Lab, interfac- 
ing breadboard, digital multimeter, fre- 
quency counter, computer-assisted training 
programs, audio instruction tape, and 46 
profusely illustrated lessons. 


(TRS-80 is a trademark of the Radio Shack division of Tandy Corp) 


New from NRI... 


Industrial Electronics 


Learn on Your Own 
Computer 

NRI training is more than lessons... 
it's experiences. You learn by doing, 
using the TRS-80™ color computer to learn 
about control systems, programming, and 
troubleshooting. It comes with special 
computer-aided instruction programs to 
speed learning, is expandable for business 
and personal computing, and is yours to 

keep. And that's just the beginning. 

] NRI's exclusive Discovery Lab® is de- 
signed to interface with your computer and 
special breadboarding card so you build 
demonstration circuitry, "see" inside your 
computer, and follow its operation. You also 
get professional quality instruments, in- 
cluding your own digital multimeter and 
CMOS frequency counter. You'll use them 
during your hands-on training, keep them 
to use in your work. 


No Experience Needed 
Your NRI training is thorough and 
complete. Starts you with the fundamentals, 
builds step-by-step up to the most advanced 
concepts. You learn about automatic con- 
trol and feedback systems, control motors, 


numerical control systems, lasers and 
optoelectronics, robotics, microprocessors, 
instrumentation, computer peripherals, 
and much more. NRI keeps you up with 
technology to make the most of the big 
demand for control and instrumentation 
technicians. 
Send for Free Catalog 
Send the postage-paid card for NRI's 
big electronic careers catalog. There's no 
cost or obligation, and no salesman will 
call. In it, you'll find complete lesson plans, 
equipment descriptions, and career oppor- 
tunities in this exciting field. You'll also get 
information on almost a dozen other elec- 
tronic courses including Microcomputers, 
Electronic Design, TV/Audio/Video Servic- 
ing, Digital Electronics, and more. Act today 
and get on with your future. If card has been 
used, write to us. 
NRI Schools 
McGraw-Hill Continuing 
^ Education Center 
e LYP 3939 Wisconsin Ave. 
wn i Washington, D.C. 20016 


We'll give you tomorrow. 


Plastic parts 
by computer 


While it is being made, an injection- 
molded plastic part spends most of its 
time cooling. If the cooling process 
quickens, then the cost of making the 
part goes down—the sooner a plastic 


part cools inside its mold, the sooner 
the mold can be opened and refilled to 
make another part. 

Now researchers at GE have devel- 
oped a way to speed things up. The 
idea: a computer-aided-design (CAD) 
program that lets the designer sit in 
front of a computer screen and deter- 
mine the best way to arrange lines that 
distribute coolant through the plastic 
mold for fastest cooling time. 

Before the advent of the computer 
—and GE's mathematical-modeling 
program—designing a plastic mold 
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was a paper-and-pencil job. “Now,” says 
Dr. Kamar Singh, one of the develop- 
ers of the program at GE's research 
and development center, *the computer 
can draw the blueprints, too. It used to 
take weeks to complete this process, 
and the final results could have been 
wrong because there was no way to 
model the heat flow of the part as it 
cooled in the mold. With this system, 
the part can be designed in a matter 
of hours, with a high degree of cer- 
tainty that the design is right." 
There are fewer defects with the 
system, too. "The old way," said Eric 
Zweigel, manager of the plastics pro- 
gram at GE's Calma Co., which is mar- 
keting the system, "the part designer 
would just hand a part print to the 
mold designer. ‘Here,’ he would say, 
‘design a mold that will make this.’ 
Mold makers wouldn't get a look at the 
proposed plastic part until after it was 
designed, so in some cases the initial 
work had to be redone—the designers 


Computer simulates heat flow as hot plas- 
tic is injected into can-opener mold. De- 
signer adjusts cooling-line sites on screen. 


would look upon their respective areas 
as private preserves." 

The system is a question-and-answer 
program: As the computer prompts, the 
user fills in the blanks such as the type 
of plastic to be molded, its tempera- 
ture when molten, the type of coolant 
desired, how far each cooling line is 
from the mold's surface, and so on. The 
computer calculates the results—in- 
cluding a theoretical minimal cooling 
time for each design. Says Dr. Singh: 
“It gives you what the flow rate in the 
coolant lines should be, the best pres- 
sure in the lines, and then the cooling 
times based on these." 

Does the system work in practice? 
In one case, the mold for an electric 
can opener was redesigned so produc- 
tion time for the housing was cut in 
half—from 77 seconds to 34. That 
works out, on an annual basis, to a sav- 
ing of $150,000.— Charles A. Miller 
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Then start dialing and talking. 


Now you can get a Phone Controller if you don't mind 
the matching handset packed separately (we'll send it to 
you in the same master shipping carton) for our regular 30 
day risk free trial. It's just $79 plus $3 for postage and 
handling. Order Number 9661. CA res add 6% sales tax. 


Auto dialers aren't new. There are at 
leasta dozen companies that make them. 
But the new multifeatured Phone Con- 
troller is all new. And, it will revolution- 
ize your entire home or office phone 
system. Yet, the price is less than you'd 
expect to pay for just a dialer. 

TRUE TONE AND PULSE TOO 
Most of the dialers we've seen just 


convert your pushing a button into slow 


pulses like the ones generated by an old 
fashioned rotary dial phone. The Phone 
Controller's automatic and manual True 
Tone dialing is about 10 times faster. 
Of course if your local phone company 
doesn't speak True Tone yet, there's a 
Switch that lets you send out pulses until 
your phone company catches up. 
???ON HOOK DIALING??? 
It sounds complicated. It's not. It's 
great. Imagine that you are making a call 
with your old phone. You pick up the 
receiver with your left hand and dial the 
number with your right hand. Then you 


lift the receiver to your ear and wait for 


ananswer or a busy signal. Sounds com- 
plicated, maybe not, but it's a pain. 


Now imagine that you have our new 


Phone Controller. Touch one of the 30 
preprogrammed numbers, or dial the 
number on the convenient touch pad. A 
built-in speaker lets you hear what's hap- 
pening. If your call is answered, reach 
over and pick up the receiver. 

If you get a busy signal, the fun begins. 
You have two choices. Choice 1. You 
can touch the 'auto-redial' button, and 
the Controller will redial the number 
each time you push the button. 

Choice 2. You can tell the dialer to 
keep trying the number by itself. It will 


try once a minute for up to 14 minutes. 


Phone Controller | T 
PRICE SLASHED " 


Was $129 without handset--We cut it to only $99 


NOW JUST $79 


WITH FREE MATCHING HANDSET 

The Phone Controller has been one of our most popular 
phone products at our $99 discounted price. Now, Dic- 
tograph has just added a beautiful matching handset. 

DAK has been able to make a large cash buy of the 
Phone Controllers that don't have the new matching hand- 
set packed in the same box. So, if you don't mind getting 
the Controller in one box and the handset in another, you 
can really clean up on this advanced phone system. 

The new handset makes the Phone Controller com- 
plete. Now, it's more than a true tone and/or a pulse dialer, 
an on hook dialer and everything described below. It's a 
complete phone. You just plug the handset into the Phone 
Controller and the Phone Controller into any modular jack. 


When your call is connected, you'll 
hear itring and be answered through the 
built-in speaker. Just lift the receiver 
when you want to talk. 

The Busy-Breakthrough feature is great 
for getting through to airlines, theaters, 
and of course to the homes of talkative 
friends and relatives. 

LOADED WITH FEATURES 
The built-in speaker complete with 
volume control lets anyone in the room 
listen to both sides of your conversation 
atthe touch of a button. Now the whole 
family can listen in. 

When you dial out, you'll see the num- 
ber you've dialed appear on the bright 
oversized LED display. When your call is 
answered, a quartz crystal stop watch 
shows you the exact elapsed time on the 
LED display, and when you're not using 
the phone, the time of day is shown. 

If you've ever answered a phone in 
one room, moved to another room and 
forgotten to hang up the phone, you're 
certain to appreciate the ‘hold’ feature 
on the Controller. You can put your call 
on hold for privacy while you talk to 
others in the room, or you can move to 
another extension. 

Most dialers are useless for the new 
computer discount dialing services like 
MCI and Sprint. The Controller, because 
of its real True Tone electronics, works 
perfectly with either service. 

TRIPLE SECURITY 

You and the Controller are protected. 
When you program the police and fire 
departments into the Controller, you're 
only a few seconds away from help. 
The Controller has its own security 
system. If you don't want anyone to use 
the dialer while you're out, just set it on 


Break though busy signals automatically, 
dial with true tone, or rotary pulses, and dial 
numbers without ever lifting the receiver of 
your phone. Works with MCI and Sprint. 


privacy. There's a special ‘flowcom’ sec- 
ret code to keep your private numbers 
private. The Controller is protected from 
power failures when you install a 9V bat- 
tery in its battery back-up compartment. 

The Phone Controller is manufac- 
tured by the Dictograph Corporation. 
They are manufacturers of sophisticated 
telephone communication equipment. 
It's backed by their limited warranty. 

INSTALLATION FREE 

It's simple. Just plug the Phone Con- 
troller into any standard modular phone 
plug. Then just plug in its AC line cord 
and start talking. 

TRY THE PHONE CONTROLLER 

RISK FREE 
Dial a few numbers without lifting 
your receiver. Experience the almost in- 
stantaneous dialing of a True Tone 30 
memory dialer. Put a call on hold. 

Try the Controller in your own home 
or office. If you're not 10096 satisfied, 
simply return it in its original box within 
30 days for a courteous refund. 

To order your Phone Controller risk 
free with your credit card, call toll free or 


“pasiage and _hasdtng Order Number 
-924-8- CA res add 6% sales tax. 

The Phone Controller will relieve you 
of daily drudgery and make your life eas- 
ier for years to come. 


E DAK...... 


TOLL-FREE 1-800-423-2636 


If busy, after hours, on weekends or in CA 
CALL TOLL-FREE. . . 1-800-228-1234 
10845 Vanowen St., N. Hollywood CA 91605 


Two-way 
| meter reader 


remotely bills and 
controls home utilities 


Mitton Keynes, ENGLAND 


A computerized network Here he comes. Oh, he looks friendly 
keeps tabs on your meter enough, but you know that letting in 
and watches for danger the “meter man" is a bit like welcom- 


ing the plague. In two weeks—when 
the bill comes— you'll be in for a shock. 
Continued 


By DAVID SCOTT 


Pella has seven new ways to make your | 
home brighter, lighter, and more liveable. 
More energy-efficient too. And it's all done 
beautifully with solid wood construction, 
low-maintenance exteriors, and double or 
triple glazing. Send today for our booklets 
describing these new ideas and much | 
more about Pella Windows, Sliding Glass | 
Doors, Sunrooms and Skylights. 


answered in 24 hours. 
Please send free booklets on bright new ideas | 


with Pella Products. 
I plan to LI build 'emodel replace. 


TELEPHONE LINES. 
TO UTILITIES" 
BILLING OFFICES. 


CENTRAL 
CONTROLLER 

(TRANSFORMER 
SUBSTATION) 


IOPROCESSOR 
LE 
ow) en 


Name 


Address 


City 


HOUSE AC POWER LINES 


State Zip 


Telephone 


Mail to: Pella Windows and Doors, 
Dept. CO8I3 100 Main St., 

Pella, lowa 50219 

Also available throughout Canada. 
© Rolscreen Co. 1 


ds 


DIGITAL 
DISPLAY 
A t — 
Bidirectional Mainsborne system sends lines. Tamper and safety detectors are built 
and receives data over existing AC power — intothe microprocessor-controlled system. 
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Phone Extortion 


Let's put the screws to our phone suppliers on a terrific long range cordless phone with a 
novel new consumer buying tool called GREED! 


It's a war. The major phone suppliers are 
each desperately trying to lock up big or- 
ders. And now, we've devised a plan to 
take advantage of their greed. 

Together we can apply enough pressure 
to get you a super high quality cordless 
phone with a range up to 700’ for just $79. 
And, hopefully we'll make a good profit for 
ourselves, But, there's a problem. 

TIGHTEN THE SCREWS 

Before | tell you all about the great fea- 
tures and sound of the phone, let me ex- 
plain just how we plan to deliver these 
phones for such an admittedly foolhardy 
price. You see, it's called extortion (legal 
definition please) and it works like this. 

There are two large phone companies 
that are trying to get DAK's phone busi- 
ness. To be perfectly honest, the quality, 
guarantee and sound are so close that we 
Couldn't decide between the two. 

Even their prices are close. So here's 
what we did. We got quotes from both of 
them for 5,000, then for 50,000 phones. 

And, here's what we decided. As you 
place your orders, we'll offer each of the 
two companies a check (cash in advance) 
for the number of phones we need. 

The company with the lowest price of 
the day will get that day's order. You see, 
your orders give us incredible leverage. 

Usually we buy just one phone from one 
supplier. Unfortunately once they have a 
contract with us, they have no incentive to 
lowerour price. And, at ourcosts today, we 
really can't come out at only $79. 

SAFE INVESTMENT 

Don't worry about your $79. DAK is a 
large company. If this plan to sell 50,000 
phones fizzles out, we'll still be OK. Plus, 
DAK doesn't even charge your credit card 
until after we ship. 

And most important. Each phone will 
come to you in its factory sealed carton, 
and will be backed by the manufacturer's 
standard limited warranty. 

Finally, you won't be getting a cheap 


stripped down phone. We aren't dumb. 
We picked the phones we wanted before 
we got the quotes. So, nobody can make 
any changes to come out lowest. 

And frankly we'll get 50,000 of you new 
customers (we have 290,000 now) to send 
our 68 page electronics catalog to. So, 
even if it does fizzle, we're sure to get an- 
other chance at you later. 

A GREAT LONG RANGE PHONE 

So, now let's see if this is really going to 
be a stripped down low quality phone. 
Remember, each and every feature | de- 
Scribe appears on both phones. And, if for 
some emotional reason you want to spe- 
cify which phone you want, no problem, 
l've got a way for you to do that too. 

Imagine walking from room to room in 
your home talking on the phone. You'll go 
out and get the mail, walk over to a neigh- 
bors or work in the yard or the garage. 

It's a superb personal security device. 
You can instantly call a doctor or police 
from anywhere you happen to be. 

And, if you are needed at home, no pro- 
blem. There's a page button on the base 
that beeps you at the handset which then 
becomes a wireless intercom. 

Cordless phones are a great combina- 
tion of posh luxury and life saving utility. 
NO INSTALLATION 

If you can plug in a lamp you can install 
your new cordless phone. Just plug in the 
modular phone plug and the AC line cord, 
then start talking. The phone uses univer- 
sal pulse dialing compatible with both ro- 
tary dial and Touch Tone? phone lines. 

LOADED WITH FEATURES 

Look at these features. You'll have last 
number redial to redial busy numbers. And, 
an LED on the base shows when the unit is 
charging or when the handset is in use. 

There's both a standby/talk switch and 
a power off switch so that you don't have 
to return the handset to the base when you 
aren't using it. 

And when you do put the handset in the 


base, its heavy duty NiCad batteries re- 
charge automatically, and a security sys- 
tem protects your base station. 

If you're adjusting a TV antenna, the per- 
son at the base can talk to you using the 
intercom feature and any of your regular 
house phones. So, you'll have a cordless 
intercom, with a range up to 700 ft too. 

Thetwo companies that we are trying to 
'extort' our low prices from are Computron, 
and U.S. Tron. Even their names sound 
alike. Both phones are backed by a manu- 
facturer's standard limited warranty. 

TRY TOTAL PHONE FREEDOM 
RISK FREE 

Experience the thrill of total phone ffee- 
dom as you roam throughout your home, 
yard or even a neighbor's house. You'll 
never have to 'run for the phone' again. 

Try a cordless phone in your own home 
risk free. If you don't find the luxury of talk- 
ing from wherever you are 10096 enthrall- 
ing, just return the phone to DAK in its 
original box within 30 days for a refund. 

To order a long range full featured cord- 
less phone risk free with your credit card, 
call toll free or send your check for the 'ex- 
torted' price of just $79 plus $3.50 for post- 
age and handling. Order Number 9700. CA 
res add 6% sales tax. 

If you have a particular love for either 
phone, you can have your choice for just 
$89 plus $3.50 for postage and handling. 
To order the U.S. Tron, use Order Number 
9701. To order the Computron, use Order 
Number 9702. So, you'll pay only $79 if 
the choice is ours, or $89 if it's yours. 


DAK 


INDUSTRIES INCORPORATED 
TOLL-FREE 1-800-423-2636 


If busy, after hours, on weekends or in CA 
CALL TOLL-FREE. . . 1-800-228-1234 
10845 Vanowen St., N. Hollywood CA 91605 


with a Coachmen? 


You will, too, when you get into a 

tional vehicle fof 84; The new 

able combination of hixü s 
surrounds you with easy-living comfort. Whether you're 
looking fora tent camper or a Class A motorhome, 
scores of models; options, and floorplans make it easy 
to-find the’special environment that fits your speci 
lifestyle. 

And you can enjoy itall — without hassles or worry — 
because Coachmen is designed and built to hold up 
year after year. 

Take it from Tom T. Hall. Get an '84 Coachmen, and 
get where you want to be— in style. 


5 COACHMEN 


Recreational Vehicle Company =PO. Box 30 « Middlebury, IN 16510 


Coachmen gets you where you want to be. 


©1983 Coachmen Industries, Inc 
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Get into your country 


Two-way meter reader 


Having the meter read may be a lit- 
tle unpleasant for us, but for the util- 
ity company it's both laborious and 
expensive. Now there's an end in sight, 
with a two-way, remote-control meter- 
reading system from Britain's Thorn 
EMI. 

Called Mainsborne (because power 
lines in England are called mains), the 
system uses the conventional AC power 
lines for communications between resi- 
dential meters and the utility com- 
pany. Gas, electric, and water meters 
in your home are fitted with magnetic 
detectors to determine the amount of 
energy consumed. The detectors are 
connected to a microprocessor-based 
home module (photo), which then stores 
the information in its memory. 

When it's meter-reading time, a cen- 
tral controller—a computer at the local 
transformer substation—interrogates 
each house by sending an electronic 
request over the AC line. The home 
module then sends its accumulated 
data back over the line. The controller 
can check up to 500 homes in the area 
and pass on the data it receives by or- 
dinary telephone lines to the individ- 
ual power, gas, and water companies. 

Since the home unit contains a micro- 
processor, it can be used for many other 
energy-related functions: Touch a cou- 
ple of keys, and it shows your current 
charges to date, full or partial pay- 
ments of your last bill—even an esti- 
mate of future bills. Also included are 
safety and tamper detectors that flash 
coded warning signals down the line 
if, for example, there's a power loss, a 
burst water pipe, or an intruder trying 
to steal coins from an optional pay-as- 
you-go gas meter. 

Sending data over power lines has 
been tried before. But past systems 
were unreliable because of interfering 
electrical noise on the line (created by 
everything from vacuum cleaners to 
hair dryers). Thorn EMI beat the prob- 
lem with "spread-spectrum signaling," 
a technique previously used in mili- 
tary communications. "This is the first 
use on power lines for bidirectional 
linkups," said Dr. Mike Homer of Thorn 
EMI. “We can transmit data through 
very high noise environments with the 
further advantage of high security.” 

Pilot installations are now going into 
600 private homes in Milton Keynes, 
100 miles north of London. They will 
be followed by another 400 homes in 
the London area. 

For utility companies, Mainsborne 
could mean big savings in capital in- 
vestment and operating costs. The need 
for standby power during usual peak 
power-demand periods could be cut, 
since groups of high-wattage heating 
circuits could be selectively interrupted 
by remote control. 


Attack Phone 


It's the war of the future. It's fought with all new technology. And the stakes are enormous. 


It's a war. It's the Phone Company 
against the independents. And, your 
home is the battlefield. 

While the independent phone manu- 
facturers' ammunition consists of exotic 
new features, the Phone Company's main 
weapons are complacency and trust. 

ASSAULT TEAM 

In the forefront of the assault on the 
70 million plus homes controlled by the 
Phone Company, is the new space age 
Attack Phone pictured above. 

As the battle begins, let's compare 
the troops. You can acquire an Attack 
Phone in the four colors shown above. 
But, you can get color from the Phone 
Company too. 

The Attack Phone has a base and a 
handset. And, so do the Phone Com- 
pany's phones. But here's where The At- 
tack Phone pulls ahead. 

BATTLE PLAN 

The Attack Phone represents the lat- 
est in electronic circuitry. It has all the 
latest features. One touch of its # button 
and this phone will automatically redial 
the last number you called. 

There's a * button too. Hold this but- 
ton, and it's like electronically putting 
your hand over the mouthpiece so you 
can talk to someone with you without 
the person on the telephone hearing. 

But, here's the best part. The Attack 
Phone has a lighted hold button on its 
top. Touch this button and you can put 
the phone back in its base and leave the 
person you've been talking to on hold. 

Then you can pick up this phone again 
or any phone in your house (even the 
Phone Company's) and just start talking. 

There's more. Let's say you forgot you 
had someone holding or they hang up, 
the hold feature will drop out imme- 
diately and clear your line. 

But, they aren't likelyto hang up while 


they're waiting, because this phone has 
another exciting feature. It provides the 
person on hold with a beautiful restful 
musical melody, calculated to brain- 
wash them into being patient. 
MORE EXTRAS 

One ofthe nicestfeatures ofthe Attack 
Phone is the push button keyboard. As 
you touch each key, you'll hear a beep to 
confirm your action. You can set its de- 
lightful electronic ring for loud, soft or 
off to suit your needs or mood. 

The Attack Phone is a desk or counter 
top phone just like any other phone, but 
it's also a wall phone. Just screw in the 
two screws (included) and you've got a 
genuine wall phone. 

It's even wired so that you can plug 
into an existing wall jack behind the 
phone or run the matched color co- 
ordinated cord to a modular jack. 

You can hang up the Attack Phone by 
returning it to its base, touching the 
hang up button in the base, or the reset 
button on the handset. 

The Attack Phone simply plugs into 
any standard modular jack and is totally 
line powered. It uses universal touch 
button pulse dialing that will work per- 
fectly whether you now have rotary or 
push button phones. 

So, how much does this incredible 
desk or wall phone, with hold, music and 
a choice of colors to match your decor, 
cost? Does itcostthe $3 to $8 per month 
that the Phone Company charges for 
their dumb phones? 

Not a chance. With DAK's massive 
cash buying power, it's yours in your 
choice of colors for just $28.50. 

And, you're protected. It's made by 
Zeta, a company you may not be familiar 
with by name, but a major force in cord- 
less OEM (Private label market) phones. 
It's backed by their limited warranty. 


DAK is the largest direct selling man- 
ufacturer of magnetic products. We're 
proud to say we have over 240,000 cus- 
tomers. That's why Zeta picked DAK to 
introduce this phone under their name. 

TRY THE ATTACK PHONE 
RISK FREE 

Make a call. A built-in electret con- 
denser microphone and a Mylar® dia- 
phragm speaker let you hear and be 
heard with the quality of a fine stereo. 

Put someone on hold. You can forget 
ever leaving a phone off the hook again 
when you go to another room. And wait 
till you hear the comments from your 
friends about the music on hold. 

Try the Attack Phone in your own home 
risk free. If you're not 10096 satisfied, 
simply return itto DAK within 30 days in 
its original box for a courteous refund. 

To order your Zeta Attack Phone risk 
free with your credit card, call toll free or 
send your check for the incredible price 
of just $28.50 plus $2.50 for postage 
and handling to DAK. CA res add 696 tax. 
Use Order Number 9628 for Red, 9629 
for Ivory, 9630 for Blue or 9631 for Gray. 

Now you can match the color of your 
phone to your room and have a phone 
with the electronics of a fine stereo. 

Yes, The Phone Company makes good 
equipment. But, there's nothing like 
competition to bring out innovation. The 
Attack Phone represents the latest in 
the war on the Phone Company. 


EC INDUSTRIES INCORPORATED 
TOLL-FREE 1-800-423-2636 


If busy, after hours, on weekends or in CA 
CALL TOLL-FREE. . . 1-800-228-1234 
10845 Vanowen St., N. Hollywood CA 91605 


Energy-saving 
expansion chamber 


returns hot water to the tank 


New application of an old 
principle saves energy by 
using cold water to save hot 


By TOM JOHNSON 


Want to knock 15 to 20 percent off 
your water-heating bills? A Washing- 
ton state agronomist-turned-inventor 
thinks he has come up with a system 
to do just that. 

The system, known as the Hot Water 
Saver, works after a faucet is shut off, 
pushing hot water back into the water 
heater instead of leaving it in the pipe 
to turn cold. Because hot water is 
returned to the tank, less energy 
is required to maintain the desired 
temperature. And when hot water is 
needed again, energy is not wasted re- 
placing previously heated water that 
has cooled. 

Says the inventor, Spencer K. Haws 
of Alternative Energy Resources, Inc. 


(Mesa, Wash.), “We've installed it in a 
number of houses, and we've seen sav- 
ings of as much as 25 percent." 
“Heating water consumes 15 to 20 
percent of a building's energy use, 
making it one of the primary energy 
costs in homes and businesses today," 
adds Lisa A. Skumatz, a research econ- 
omist with Battelle's Pacific Northwest 
Laboratories (Richland, Wash.). Bat- 
telle is field-testing the system to see 
if it performs as claimed and to see if 
the system (which could retail for $100) 
results in better savings than if you 
simply insulated the pipes. Battelle 
expects to conclude its study this fall. 
The system consists of an expansion 
chamber mounted between the cold- 
water inflow and a home's water heater, 
plus a set of saddle valves with a cross- 
over line connecting the hot and cold 
pipes just below the faucets. When hot 
water is turned on at the sink and then 
shut off, cold water flows through 
the crossover, pushing the unused 


- 


Flow diagram shows how system works. 
As hot water is used, the piston is forced 
downward because of the pressure of cold 
water coming into the chamber. When the 
piston reaches the bottom, it uncovers 
grooves in the wall of the chamber, caus- 
ing normal flow of cold water into the water 
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heater. When the tap is turned off, upward 
force on bottom of piston pushes cold 
water out of expansion chamber, through 
crossover line at the basin, and into hot 
leg, driving hot water remaining in the line 
back into the water heater. Check valve pre- 
vents flow of hot water into cold leg. 


Expansion chamber is sized according to 
the length of pipe. It can be scaled to any 
size and would usually be insulated. 


hot water back into the heater (see 
drawing). 

Why does this happen? That's the se- 
cret of the system. It's actually very 
simple and a basic principle of fluid 
mechanics: On one side of the plunger 
in the expansion chamber (the supply 
side), there is less surface area for 
water to bear against. When the pres- 
sure is equalized in the water system 
—that is, when you turn off the hot- 
water faucet—the water on the side 
with the greater surface area (the 
water-heater side) pushes the plunger 
up. 
"The plunger is forced upward, and 
water flows in reverse," says Haws. 
More precisely, it works because (when 
describing fluids acting on a horizon- 
tal plane) force is equal to pressure 
times area (F = pA); the plane of the 
disc at the bottom of the plunger has a 
larger area than the plane at the top, 
so more force is exerted against it. 

The process takes about 10 minutes, 
depending on the settings of the valves, 
though the time is not crucial to the 
system's operation (that is, unless the 
process is so slow that heat dissipates 
from the pipes before the hot water gets 
back to the heater). 

The device can also save energy if 
you have a slowly leaking hot-water 
faucet. Only cold water will be lost— 
that's all there is in the line. 

"Because of the system's simplicity, 
it can be installed with a pair of pipe 
wrenches in a half-hour,” claims Haws. 
“All you need is a piece of flexible cop- 
per tubing for the connection to the 
water heater. If you can remove a sink's 
grease trap, you can install a Hot 
Water Saver.” 


It's a war. It's you against pollution. 
And, your home is the battlefield. With 
smoke, smog, and car exhaust just liter- 
ally oozing into your home, it's time to 
fight back. 

You can't count on the government. 
And, you can't count on the car makers 
for help. It's time to arm yourself, and 
here's the weapon and the ammunition. 

ARMED FORCES 

The weapon is the new dual action 
AirEase" Air lonizer. It has an edge over 
all the rest. Not only doe: generate 
(shoot) negative ions, but it then also 
collects the debris (enemies) with a se- 
cond element in its base. 

The ammunition is the billions of ne- 
gative ions that emit from this lethal 
weapon and quite literally form a defen- 
sive shield to stop smoke, smog and 
other pollution from getting in. 

The attack force of negative ions (ne- 
gatively charged atoms) attach them- 
selves in a magnet-like fashion to pol- 
lutants in the air which in turn cause the 
pollutants to be attracted to the nearest 
positive surface. 

At the outside of the shielded area, 
they tend to fall to the floor. Closer in 
they are actually reattracted to the spe 
cial base collector of AirEase". And, I'll 
tell you more about that later. 

RED ALERT 

Does it work? You can bet your life on 
it. Here's a test you can make yourself. 

Place a standard clear kitchen bowl 
over the ionizer. Puff some cigarette 
smoke into the bowl. Then plug in Air- 
Ease". Before you can say "AirEase" 
Kill", the smoke will be totally gone. It's 
an easy test, and it's sure to make you a 


believer. It sure convinced us at DAK. 
CIGARETTE BUTTS & BOULDERS 


Fans with charcoal or fur- 
nace type filters may remove some 
large particles like cigarette butts 
and large ashes from the air, but 
they're just about useless for any- 
thing under 5 microns. 

Over 9096 of air pollution par- 
ticles are smaller than 5 microns. 
So, there just isn't any other rea- 
sonable defense for you other than 

a negative ion generator. And, we think 

irEase" is the best. 


collect tobacco smoke, dust, pollen and 
even bacteria from the air. 

AirEase" constantly cl 
air throughoutthe shielded area. In con- 
trast, fan driven filter type machines can 
only clean the air that they actually draw 
through themselves. 

Consider all the types of pollution 
from automobile exhaust. Then add oil 
smoke, carbon, insecticide dust, and 
virtually anything you can think of that 
you don't like in your air. Then you'll be 
thinking of the pollution shield. 

THERE'S MORE 

Actually, the negative ion manufac- 
turers didn't think of this great way to 
clean the air. God did. If you've ever 
smelled the sweet country air just after a 
thunderstorm, you know the invigorat- 
ing feeling that comes over you. 
AirEase" does for a 12 by 20 foot 
area, what Nature does for the entire 
countryside. It seems that positive ions 
are associated with pollution and nega- 
tive ions with good fresh natural a 

There are lots of claims that a nega- 
tive air ionizer will let you think more 
clearly, sleep better and feel happier. 
There's no way to prove or disprove the 
claims. But, it is safe to say that if all 
these things come from cleaner pollu- 
tion free air, it just may be possible. 

THE BASIC DIFFERENCE 

AirEase" is different. There are lots of 
negative air ionizers. And don't sell 
them short. Most of them do work. But, 
they aren't complete. 

AirEase" notonly emits negative ions, 
but its base is really a positive collector. 


$39 PRICE BREAKTHROUGH 


Pollution 
Shield 


Here's the story about a new weapon that can place 
a protective pollution resistant shield around you. 


Once the negative ions go out and at- 
tach themselves to a particle of pollu- 
tion, instead of just falling to the floor 
they are collected on the collector base. 
A replaceable decorator filter trap (two 
of the 6 that come with AirEase" are 
shown above) holds the collected pol- 
lutants. You can just wipe or change the 
filter when it gets dirty. And wait till you 
see just what AirEase" removes from 
the air before it gets into your lungs. 

So AirEase", because of its new dual 
element technology is a step ahead of 
the pack, and you'll be breathing cleaner 
fresher air, only seconds after you plug 
it in. AirEase" is made by ISI, the same 
company that made the $98 Orbit air 
ionizer we sold last year. The really 
amazing fact is that this new $39 air 
ionizer has the exact same power and 
electronics as did the $98 Orbit. Both 
AirEase" and Orbit are backed by the 
same standard limited warranty by ISI. 

Y AIREASE" 
RISK FREE 

Plug in AirEase". Make the smoke 
test | described earlier. Let it attack the 
pollution (especially other people's cig- 
arette smoke) in your home or office. 

If you don't think you're breathing 
cleaner fresher air, simply return Air- 
Ease" to DAK within 30 days in its orig- 
inal box for a courteous refund. 

To order your new AirEase" dual ele- 
ment negative ion generator clean air 
system with your credit card, call the 
DAK toll free hotline, or send your check 
notfor the $98 cost of the old Orbit, but 
for just $39 ($3.50 P&H) Or. No. 9622. 

| can't guarantee that this device will 
help you sleep, solve crime, or improve 
your sex life. But, it will give you cleaner 
air to breathe, and that's priceless. 


Er DAK 


> INDUSTRIES INCORPORATED 
TOLL-FREE 1-800-423-2636 


If busy, after hours, on weekends or in CA 
CALL TOLL-FREE. . . 1-800-228-1234 
10845 Vanowen St., N. Hollywood CA 91605 


Clean water, 
clean air, and 


energy from 
L.A.’s sludge 


Los Angeles has finally decided what 
to do with its sludge. Five years after 
the federal government told the city it 
would have to stop discharging the ef- 
fluent from its Hyperion sewage-treat- 
ment plant five miles out into the 
Pacific Ocean, construction has begun 
on a $200 million upgrade for the gi- 
gantic facility. Besides ending ocean 
dumping, the project will reduce Hy- 
perion’s contribution to L.A.'s hazy air 
and will generate surplus energy. 
The system is designed to handle the 
load expected in the year 2000. When 


No other stove 


promises 


so much...and delivers. 


, Hearthstone's natural Soapstone delivers hours more heat than cast 
iron or steel. More heat from less fuel. Up to 86% combustion efficiency. 
Plus, a burn 9 times cleaner than the average woodstove. 


Introducing the 
New Brownstone™ 
by Hearthstone 


with no-rust, easy-care porcelain 
enamel trim. Burns wood or coal. 
Yields up to 44,000 BTUS/Hr. for up 
to 12,000 cu. ft. space. Available for 
freestanding or fireplace hearth 
installation. 


eee enn nn ea 8-8-5 


© 1983 Hearthstone Corp., Ine. 
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Not all stoves are created equal. 

The fact is, Independent Laboratory 
Tests prove that the Soapstone in a Hearth- 
stone Stove yields 300% more Heat-Life™ 
than even the best cast iron or steel. 

In real terms, this means you can fill 
a Hearthstone I at 7 AM, return home at 
11 PM and find the polished, marble-like 
walls of your stove still radiating heat — 
even hours after the fire goes out. With a 
metal stove, you'd return to a cold stove and 
cold house. 

What’ more, Hearthstone Stoves are 
easy to live with. They never subject you to 
all those “hot & cold spots” metal stoves do. 

Built by hand in Vermont in your 
choice of 3 natural stone colors, each 
Hearthstone is distinctly one-of-a-kind. 
And beautiful. 

Learn how a Hearthstone delivers what 
you want. Lasting quality. Efficiency. Safe, 
convenient, economical heat. And cleaner 
performance. With minimum creosote — 
and virtually no air pollution. 

That's the promise. Now read the proof. 


C] YES, please send me your 
Information Kit on all Hearth- 
stone Stoves plus Independent 
Test results that prove why 
Hearthstone is better. I enclose. 
$1 for postage & handling. 
Name 
Address 
City — — State - 
Zip — — Phone ( ) 


Hearthstone 


AMERICA’S QUALITY SOAPSTONE STOVES 
3017 Hearthstone Way, Morrisville, VT 05661 
(802) 888-4586 
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it begins operating in 1985, it will 
process up to 100 million gallons of 
sludge (viscous leftovers from primary 
treatment of liquid waste) per day 
through a series of digester tanks, 
dryers, and furnaces—transforming it 
into about eight truckloads of dry 
ash and as much as 25 megawatts of 
electricity. 

There is nothing unusual about a 
waste-treatment plant generating en- 
ergy; the energy content of organic ma- 
terial in waste gives all plants that 
potential. Yet most sludge-treatment 
facilities in the U.S. are net consum- 
ers of energy. The Hyperion project 
combines state-of-the-art sanitary en- 
gineering with state-of-the-art power 
generation to maximize energy pro- 
duction. Energy will be recovered both 
from gas turbines powered by meth- 
ane generated during bacteriological 
digestion of liquid sludge and from 
steam turbines fueled by controlled 
combustion of dried sludge. Of the elec- 
tricity generated, about 15 megawatts 
will be used to run the plant; the rest 
will be sold to the local utility. 

The first stage of the process is not 
new: The 18 anaerobic digesters, con- 
taining bacteria that feed on the or- 
ganic solids in the sludge, have been 
in operation for years. But cleaning 
and modernization are expected to in- 
crease their methane production by 50 
percent. The watery output from the 
digesters will then get preliminary 
drying in standard centrifuges. But 
the output from these—so-called “wet 
cake” containing about 20 percent sol- 
ids—will enter special dryers called 
Carver-Greenfield evaporators. 

Carver-Greenfield dryers, which are 
applied under license from Foster 
Wheeler Corp. of Livingston, N.J., use 
25 to 30 percent less energy than con- 
ventional dryers. Wet cake from the 
centrifuges is first ground and mixed 
with a light carrying oil. This slurry 
is pumped to a series of four tanks 
whose temperature and pressure in- 
crease at each stage. Thus, at each 
stage, more liquid boils off. At the end, 
the carrying oil is separated out for 
reuse; the final output is dry, powdery 
“sludge-derived fuel” that contains 
some 6,000 Btu per pound. The Carver- 
Greenfield process consumes just 400 
Btu per pound. 

The dried sludge is then sent to a 
fluidized bed reactor, where it is gasi- 
fied and then burned under oxygen- 
starved conditions. This controlled 
combustion sharply reduces emissions 
of nitrous oxides, especially important 
in the Los Angeles basin, where air 
quality is notoriously bad. Measures 
to control other pollutants include 
special filters, scrubbers, and an ele- 
vated stack.—Daniel Ruby 


The ential ' 
is boundless: 


Potential. In many people it 
goes unrecognized, undeveloped 
and unused. That's tragic. Because 
when a person's potential is never 
developed a terrible thing hap- 
pens: nothing. 

In the Air Force, we look for 
potential. And we challenge our 
people to explore and discover 
that potential for themselves. First 
with skill training, then with valu- 
able experience. 

We're happy to say it works. 
For them. For us. And for our 
country. Because as our people 
grow, we grow. 

Developing potential is part 
of what aiming high is all about. If 
we all live up to our potential as 
individuals, there will be no limits 
to the potential of our nation. 

The Air Force encourages 
young people to continue their 
education. Then, with diploma or 
degree, to accept the challenges 
of modern technology. For infor- 
mation about these challenges in 
the Air Force, call 1-800-423-USAF 
(in California 1-800-232-USAF) or 
contact a local Air Force recruiter. 


A great way of life. 


These days, it’s murder out there 
on your engine. Driving is rougher, 
traffic is tougher, and your engine is 
running hotter than ever. 

That's why you need a motor oil 
that's built to take the heat. You need 
Gulfpride® The oil that contains an 
extreme pressure additive that protects 
your engine even under the most 
Severe driving conditions. 


The special ingredient in Gulfpride 
coats critical engine parts with mul- 
tiple layers of protection. To:cool the 
heatand prevent engine friction, even 
in the worst stop-and-go traffic. 

So the next time you change your 
oil, change to the oil that 
can take a lot of torture. 

Today's Gulfpride. 

It's tough in traffic. 


Now you can get a $2.00 rebate 
with 5 quarts of any grade. For 
details, look for Gulfpride displays 
at participating retailers. 


DETROIT REPORT 


By JIM DUNNE 


GM's Japanese connections 


Neither GM nor Toyota is saying much 
about the car the two are going to pro- 
duce together in California. But don't look 
for anything sensational. It's known that 
the final product will be a high-economy 
small car selling at the bottom of the price 
chart. Styling will be for high efficiency 
rather than beauty. 

Another GM-Japanese small car is the 
planned Suzuki import (see drawing), which 
has a stubby body with a hatch-style rear 
similar to that of early Honda Civics. The 
hood slopes down sharply to single rec- 
tangular headlights and a perforated-sheet- 
metal grille. With an overall length of about 
132 inches and an 80-inch wheelbase, the 
GM-Suzuki will be among the tiniest cars 
on American roads. 


Busier robots and machines 


Until recently, robots and "automatic 
machines" were used almost exclusively 
for welding and painting. But soon the 
number of jobs they handle will increase. 
Chrysler will have robots installing seats, 
applying outside moldings, and even 
mounting tires and wheels as natural ex- 
tensions of the work they now do on the 
assembly lines. Steve Sharf, Chrysler's 
manufacturing chief, divides robots and au- 
tomatic machines into two groups: Robots 
can be programmed to do a number of dif- 
ferent jobs; the automatics can do only 
one. "What we want with the machines 
and robots is quality; we don't want to just 
replace the worker," explains Sharf. 


Quality break 


At Chrysler, all workers will take their breaks 
at the same time. Chrysler managers feel 


that this will better enable them to pinpoint 
responsibility for problems and thus boost 
quality. It's a new approach that replaces 
the time-honored tag-relief system, where 
workers were given breaks individually. 
Swing workers would tag them on the 
shoulder to signal a break. With mass relief, 
the whole plant shuts down for 18 min- 
utes in the morning and 18 minutes in the 
afternoon. The line stops, too, which ac- 
counts for a loss of about 10 percent in 
production, but Chrysler will gladly eat the 
loss as a price for better quality. Note also 
that the number of swing workers is cut to 
a minimum. 


CAFE quandary 


GM and Ford are selling every big car they 
can assemble. For that reason, the mak- 
ers fear they will fall far short of the CAFE 
fuel-economy standards for 1983 through 
1985. Federal regulations call for a fleet av- 
erage of 26 mpg in 1983, 27 in 1984, and 
27.5 in 1985, based on the EPA city number. 

But with the resurgence of interest in big 
cars and the booming sales of V8-powered 
cars, the two biggest auto makers can't sell 
enough small, fuel-thrifty cars to meet the 
government's standard. Until now, both 
companies have been able to use credits 
built up in past years when they surpassed 
the goverment standard. But those cred- 
its will soon be gone. The feds will demand 
heavy fines if the standard is not met—$5 
for every tenth of a gallon below the stan- 
dard for every car sold by that company. If 
GM sells four million cars and falls one- 
half mile per gallon short, for example, it 
will be fined $100 million. 

Right now, Ford and GM are trying to 
get the standard relaxed, saying the avail- 
ability of gasoline is less of a problem now 
than when the standards were imposed 


in 1975. There's one other solution the big 
auto makers are studying: Jack up the price 
on V8-powered cars to switch buyer de- 
mand to the less-expensive fuel-saving 
types. 


On hold: de Ville, 98, Electra 


GM put a hold on its start-up of 1984 pro- 
duction for the front-drive luxury cars, to 
ensure quality, according to the company. 
The cars were originally scheduled to ap- 
pear in showrooms in October. But now the 
introduction date is up in the air and may 
not occur before January. Insiders say GM 
is determined to avoid the repeated safety 
recalls that have befallen other models. 
One reason for the delay could lie in the 
design of the four-speed automatic over- 
drive transmission. It's a new gearbox de- 
signed specifically for these front-drive 
big-car lines. Last-minute changes have 
caused a delay in its final approval. The 
high torque of the Cadillac V8 and Buick 
V6 engines put too much strain on the 
transmissions and sent designers to the 
drawing boards for a huskier system. 


Weaker bumpers 


You won't be able to tell the difference until 
it's too late: Detroit is changing back to 2.5- 
mph bumpers. Federal standards no longer 
require the five-mph type. The change is 
quiet and uneven, with some cars sticking 
with five-mph bumpers and others switch- 
ing. Generally, Ford models will retain the 
five-mph protection, but GM and Chrysler 
are already making changes. The change- 
over allows companies to take advantage 
of the estimated $7-per-car saving that the 
lighter bumpers offer. The Insurance Insti- 
tute for Highway Safety estimates that 1983 
models equipped with the 2.5-mph bump- 
ers will bear sharply increased repair costs. 
Needless to say, you can expect to pay 
higher insurance premiums for models 
equipped with the weaker bumpers. 


The big squeeze 


The squeeze is on to fit bigger engines into 
smaller spaces. Front-drive cars that use 
crosswise engine layouts are usually four- 
cylinder or V6 types. These engines are 
short and fit easily between the front 
wheels. But with cars getting still smaller, 
buyers are rejecting the under-powered 
performance of the current economy crop 
and demanding more-powerful engines. 
Accordingly, Cadillac is altering its alumi- 
num V8to fit sideways in the 1985 de Ville. 
And Pontiac is cutting down its 2.5-liter (151 
cu. in.) four to fit into the 1985 N-cars. 


High-speed gas 

That's the goal of engine designers who 
want more efficiency from gasoline plus 
reduced emissions. They get it by speed- 
ing up the velocity of the air-fuel mixture 
moving into the combustion chambers. 
Ford has high-swirl-combustion designs in 
Tempo and Topaz, and GM is moving in that 
direction, too. Faster-moving gas means 
more-complete burning because of the 
faster spread ofthe flame front in the com- 
bustion chamber. us 
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Toothless 
drive 

features compact 
anti-friction 
mechanism 


On the table before me was a football- 
size transparent model of the new anti- 
friction drive designed by Advanced 


Energy Technology, Inc. (Boulder, Colo.). 
Rory McFarland, the firm’s president, 
spun the input shaft of the drive. I stud- 
ied the motion of ball bearings trapped 
between wavy, scalloped tracks. The in- 
tricate wobbling motion of the mecha- 


nism was doing its job: A reduced or 


stepped-down motion could be seen in 
the output shaft. 

The new drive technology, claims 
McFarland, “has so many advantages 
over existing planetary, spur, and 
worm drives that it makes these more- 
conventional gear systems obsolete.” 


Although the Colorado firm isn't yet 
mass-producing its anti-friction drive, 
it hopes to tap the huge market of gears 
used with under-five-hp motors. AET 
claims the low-friction feature of its 
drive can significantly boost efficiency 
by reducing the amount of energy 
needed to run motors. While higher ef- 
ficiency can also be obtained with spur 
gears, McFarland insists AET's anti- 
friction drive can be produced economi- 
cally, without the greatly increased 
costs of conventional spur gears. 

Those features—high efficiency and 


ot a mind to 


7034 E. Court St. Box 309 
Davison, MI 48423-0309 


Call For Free Literature Toll Free: 
in Michigan 1/800/572-5398 
Anywhere else in U.S.A. 1/800/521-7488 


economy—could find a wide range of 
applications. Automotive engineers 
might be impressed by another feature 
of the new drive: its compactness. 
McFarland handed me a palm-size ver- 
sion of the mechanism, explaining that 
car makers are now considering the 
drive for windshield wipers. 

The new drive is a modified bearing, 
with the balls following a trochoidal 
path similar to that of the moon around 
the sun. The two inner bearing races 
are attached to the drive shaft; these 
races have an eccentric, non-circular 
motion.—John Free 


(8) TWO EPiCYCLNG 
TROCHODAL RACES. 


"IMAGINARY PITCH CIRCLE 
FOR EPITROCHODAL RACE 


— IMAGINARY PITCH CIRCLE 
FOR HYPOTROCHOIDAL RACE 


Ball bearings visible in transparent model 
of anti-friction drive take the place of gear 
teeth and minimize sliding friction. Bear- 
ings move in a “wiggly,” so-called trochoi- 
dal, path positioned between four races 
(A through C in drawing above). 
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More and more Americans are turning to wood and coal to reduce 
their heating bills. In homes from Maine to Montana, thousands 
of Consolidated Dutchwest stove and fireplace owners are 
saving 5096 to 7096 and even 9096 on their heating bills. Comfort? 
The kind you used to take for granted. Start saving this year. 
Send for your FREE catalog of our complete line of cast-iron 
stoves and fireplace inserts today! 


A superior stove—Our big, all-cast-iron Federal Convection 
heats 8,000 to 12,000 cu. feet, stoking from front and side 

to burn a full load of 22" logs or 35 pounds of coal. Conversion 
from one fuel to the other takes less than a minute for long hours 
(10 with wood, 20 with coal) of clean, efficient combustion. 
Efficiency built right in—A sealed convection system moves 
air freely around the firebox, and a 100-cfm fan (standard on the 
insert, optional freestanding) boosts airflow fivefold. Flue outlets 
top & back let you install the stove in front of the fireplace, 
inside it, or free standing. Other features: shaker grate, ashbin & 
ashdrawer, baffle, dial-controlled primary & secondary airflow, 
solid brass trim, glass viewing windows, and screen for 
open-hearth burning. 

Catalytic Federal—And now, we offer a Federal Convection 
equipped with the Corning? Catalytic Combustor for cleaner, 
more efficient burning of wood. 

Stoves can be delivered right to your door anywhere in the 
continental USA. 

<< The Federal Convection can be installed free standing, 
or as a fireplace insert. 


Write or Call Toll-Free 
1-800-225-8277 


In Mass. call-1-617-747-1963 


[ Get The Facts Before You Buy! | 


Get The Facts Before You Buy! 


FREE Stove & Accessory Package! 

Our customers say it's the most comprehensive 

literature of its kind! Each package includes: 

“The Stove Buyer's Guide"— illustrated & 

clearly written * What to look for * What to 

look out for * 36 page full-color catalog * 

Answers to the 35 most-often-asked stove 

questions—and lots more! 

O Please rush me my FREE 
information package. 

Name 

Address. 


City. State Zip. 

Our Famous Cast-Iron Kettles 
Handsome Revolutionary 

War-era kettles-humidifiers, 

planters! 30-day money-back 

guarantee! . 

Please send: 

O 3 qt. cast-iron kettles at $29.95 ppd. ea. 
C15 qt cast-iron kettles at $36.95 ppd. ea. 
O 6 qt. cast-iron kettles at $37.95 ppd. ea. 
(Prices include delivery anywhere in continental USA) 
I enclose payment by: O Check/M.O. 
OVisa O MasterCard Exp. Date. 

Card No. 

Consolidated Dutchwest 


Box 1019, Dept.3PS9, Plymouth, MA 02360 
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Help You Qualify 


30 Ways TO 


For A Job That Pays More Money! 


FREE CAREER FACTS ABOUT DIPLOMAS AND ASSOCIATE DEGREES 


m 
|| ASSOCIATE DEGREE || 
Business. 


CAREER DIPLOMA 
High 


ligh School 


CAREER DIPLOMA 
Bookkeeping 


CAREER DIPLOMA 
Hotel /Restaurant 
Management 


CAREER DIPLOMA 
Machine Shop 


CAREER DIPLOMA 
Microcomputer 
Repair ^ 


CAREER DIPLOMA 
Auto Mechanics. 


Conditioning 
& Refrigeration 


~ 9 


ASSOCIATE DEGREE 
Mechanical E! 
Techs 


CAREER DIPLOMA 
Travel Agent 


aden OL 


CAREER DIPLOMA 
‘Surveying & 


QM 6 


CAREER DIPLOMA 
Wildlite/ Forestry 
Conservation — 
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Send for free facts and color brochure to find out what career training in the 
field of your choice might do for you—no obligation to buy anything now or ever. 
Now at home in your spare time, you can train for a money-making career...even get a 2 
year degree if you want. .. to help you get a better job. Find out everything you need to know 
about any one of these 30 career programs—with no obligation to buy anything, now or 
ever, and no salesman will call. Just check the one program that interests you most. You will 
receive free facts, color brochure and information on employment opportunities in the field 
you choose. Mail coupon today and see how easy it is to train at home for a great new career 


or advancement on your present job. 


Open Book Exams... Adult Training 

Your diploma or 2 year Associate degree is given 
to you for what you learn—not what you memo- 
rize. We send lessons and training material to 
your home. You decide when you are ready to 
take each “Open Book” exam. Then mail it to 
your instructor. Graded papers are returned to 
you with comments when needed to tell you how 
to correct your wrong answers. “Open Book” 
exams have proven so successful for adults, they 
are now used in many colleges. Our graduates tell 
us they like our method of independent study 
because it’s so convenient and easy to do. You 
choose your own study hours in the privacy of 
your own home. You move ahead one step at a 
time, as fast or as slow as you want. And every 
Diploma or Associate Degree is fully accredited. 


An Ideal Way to Learn 
You waste no time traveling to and from class. 
And you never have to miss a paycheck. Skilled 
instructors are ready to help you at any time. 
‘You get the same high-quality training that 
ICS has been known for since 1891...the same 
kind of training program that's offered by giant 
companies to their employees... corporations like 
Union Carbide, International Paper, Bethlehem 
Steel, United States Steel, etc. And note that if 


you wish, ICS will keep your employer informed 
of your progess if you feel it can help you toward a 
better job, or an increase in salary. 

No one can promise success but if you want 
more security, more day-to-day satisfaction and 
more of a future, send for free facts and the color 
brochure of your choice. There is no obligation 
and no salesman will call. 


Could a Career Diploma Help You 
Earn $25,000 to $100,000 More in 
Your Lifetime? 

Compare your present salary with the amount of 
money you could be making in any one of the 
careers listed below. Electricians average $11.25 
an hour, auto mechanics over $8.00 an hour. And 
it's not only the money, but the fun of working in a 
job you like. 

Could a 2 Year Associate Degree Be 
Worth Thousands of Dollars to You? 
A two-year degree that gives you an Associate in 
Specialized Business or in Specialized Technol- 
ogy could make a giant difference in your lifetime 
earnings compared to the average earnings of a 
high school graduate. Check the degree or career 


CAREER DIPLOMA 
Veterinary Assistant 


CAREER DIPLOMA 
Diesel Mechanics 


" NO 
Accredited Member 
Home Study Council OBLIGATION 


CAREER DIPLOMA 
Police Science 


CAREER DIPLOMA 
Industrial 


9 


CAREER DIPLOMA 
Small Business 
Management [3] 


CAREER DIPLOMA 
Income Tax 
Preparation — 


CAREER DIPLOMA 
Gun Repair 
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CAREER DIPLOMA 
"Computer 
, Programming 8 
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POSTAGE- 
PAID REPLY 
CARD FOR 
FREE FACTS 


course you are most interested in and mail the North American and International Correspondence Schools 


postage-paid reply card today! 


Scranton. Pennsylvania 18515. 


Michelin's MX: 
gas-saving radial 


It's the tire Michelin said it would 
never make—an ultra-low-profile pas- 
senger-car radial for non-metric wheels. 
Its name: MX V; the size: 185/60R14. 
Until now, Michelin’s only street tire 
of lower than 70 percent aspect (height 
to width) ratio has been the TRX series, 
which fits metric rims. 

When the TRX was introduced in the 
mid-1970s, Michelin said that the right 
balance of comfort and handling was 
unobtainable with a low, squat tire. 
Now, however, Michelin has given in 
to customer demand for just such a tire. 
MX V will be made in a number of inch 
sizes for original-equipment and re- 
placement sales. The MX V is rated 
for speeds up to 130 mph. It has a rayon 
or polyester casing, two outer steel 
belts, and a zero-degree nylon overlay. 
Michelin claims it outperforms any 
rival tire in wet grip, comfort, rolling 
resistance, and mileage. 

Two other MX tires were announced 
simultaneously: MX 80 (replacing the 
world’s best selling radial, the XZX) 
and MX L, successor to the XZX 70. 
These also provide higher gas mileage, 
superior wet grip, and superior ride 
comfort, the French tire maker says. 
MX Us rolling resistance is the same 
as the 80-series tire’s, but it gives 20 
percent more tread life. 

The MX family will cost about the 
same as the XZX, XZX 70, and XVS 
tires it succeeds.—Stuart Marshall 


"d 


sends still exist. ^ 
The deal is legendary, too. 


Buya Stihl mid-sized saw now and 
t the extras. Choose between 
the 009L, 010AV, O11AV. 
024AV E, 028 Wood Boss $ 
or the JEA. And geta 
eavy-duty carrying 
case, file Hle hardie. - 


wedge, hook and adjust, * I 

firewood booklet, dM Ni c= zu 

chain booklet, safety A e 
one quart 


manual, owners manual, ^ 
eight ounces of engine oil, 

rand chain oil, and extra chain. 
For your local dealer's name call toll-free 1-800- © 
528-5050. Ext 1430. In Arizona call 1-800-352-0458. 
Ext. 1430. In Canada, Stihl Ltd., PO. Box 2564, STIHL 
London, Ontario N6A-4G3. The World Largest Selling Chain Saw 
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VORKS 


CHAPTER 1: 


“PASSIVE” 
TECHNOLOGY 


first radar detectors were of a very simple technology 
Called “passive!” These units had a very limited range, 
and weren't very selective about what signals they 
would detect, so they were only marginal even when 
police radar was unsophisticated. And after the advent 
of low power, instant-on, and pulsed radar, and the 
Proliferation of the higher frequency K band, passive 
detectors became virtually useless. 


CHAPTER 2: 


SUPERHETERODYNE 
TECHNOLOGY 


In the late seventies, detector technology was advanced 
by a more sophisticated type of circuitry called super- 
heterodyne (ESCORT was the first high performance 
carries a much higher cost, but has many advantages. 


Properly designed, it can amplify an incoming signal 
Several hundred times (increasing the range of a detector 
significantly), as well as be very selective about which 
incoming signals are detected (by ignoring signals 
outside the police bands). Superheterodyne detectors 
were a remarkable advance over passive technology. 


CHAPTER 3: 


ST/O/P DIGITAL PROCESSOR 
TECHNOLOGY 


But today superheterodyne alone is not enough. A new 
type of imported radar detector flooding the highways 
transmits in the same bands as police radar, and sets 
off any other radar detector in the vicinity. Until now. 


ESCORT's new ST/O/P circuitry does much more 
than superheterodyne can by itself. ST/O/P digitally 
analyzes signals and can eliminate those from "pol- 
luting detectors" — even though the “polluting” signals 
are in the police bands! Let's look at each type of 
signal and show how ST/O/P works. 


Figure 1 shows an X band police radar signal (dis- 


|| played on a digital spectrum analyzer). The entire 
band allowed for X band police radar (10.500 to 10.550 
>) GHz) is shown by the arrows below the illustration. 


Figure 2 shows the X band signal that emits from a 


| “polluting detector: ST/O/P digitally analyzes patterns 


in the frequency/amplitude/time characteristics of all 
signals and recognizes pattems exclusive to each, 
whether from a “polluting detector” or police radar. 
Other radar detectors without ESCORT s pattern 


| recognition technology simply can't tell the difference. 


With ST/O/P, ESCORT is redefining radar detection. 
Again. 


rm Ó—HÁ 
ESCORT WINS AGAIN! 
JULY 1983 BMWCCA ROUNDEL TEST 


the filter (ST/0/P) ESCORT is simply outstanding. 

unit decreased non-police alerts by over 90%. 

a price far below that of many other detector units. 
The ESCORT simply keeps getting better." 


see 
ESCORT WINS 


MAY 1983 CAR and DRIVER TEST 


“The Escort looks so comfortable, contented, and 
familiar at the top of the heap that it's hard to see 
that something new and special has been added. 
live with a new Escort for a while and you'll realize 
it has advanced new circuitry that should go down as a 
genuine breakthrough." 


See 
ESCORT WINS 


NOV 1982 CAR and DRIVER TEST 


The Escort, a perennial favorite of these black-box 
comparisons, is still the best radar detector money 
can buy. The Escort is a quality piece of hardware.” 


ESCORT WINS 
DEC 1981 BMWCCA ROUNDEL TEST 


“The Escort is a highly sophisticated and sensitive 
detector that has been steadily improved over the 
years...In terms of what all it does, nothing else 
comes close. 


EE 
ESCORT WINS 


SEPT 1980 CAR and DRIVER TEST 


‘Ranked according to performance, the Escort is first 
choice... The Escort boasts the most careful and 
clever planning, the most pleasing packaging, and the 
most solid construction of the lot.” 


SS 
ESCORT WINS 


MAY 1980 BMWCCA ROUNDEL TEST 


This unit... consistantly outperformed the other prod- 
ucts and is the standard to which the others are 
compared. If you want the best, this is it. There is 
nothing else like it. 


ESCORT WINS 
FEB 1979 CAR and DRIVER TEST 


Only one model, the Escort, truly stood out from the 
rest...once you try the Escort, all the rest seem a 
bit primitive. In no test did any of the other detectors — 
even come close.” 


————— 


Talkback 2:22:55... uuu 


Tune in- 
America's New Weekly Satellite Call-In Comedy Talk Show. 
“Mr. Galvin is a master... bis show is so unusual that people 
actually set aside time to listen..." (‘The Wall Street Journal) 
Sunday evenings on public radio stations. Check local listings. 
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ESCORT: 


“A GENUINE BREAKTHROUGH" 


l you keep up with magazine tests, you know that 
ESCORT does more than just outperform other radar 
detectors. In its most recent evaluation, Car and Driver 
concluded: “The Escort radar detector is clearly the 
leader in the field in value, customer service, and 
performance...’ But performance, as measured by 
warning distance, is not the new breakthrough. After 
all, ESCORT has been beating all comers since its 
introduction in 1978. 


Now There's More To It 

While long detection range is obviously essential it 
does nothing to solve a problem that has cropped up in 
the last year. In fact, increasing range by itself just 
makes the problem worse. If you already have a good 
Superheterodyne unit, you know what we mean. A new 
generation of imported detector transmits radar signals, 
and can set off your unit as far as a mile away. The 
longer the range of your unit, the farther away you find 
them. As Car and Driver pointed out last November: 
“Since there are far more detectors on the road than 
police radar units, interference... could become a 
genuine nuisance.” 


Low Level Contamination 

At first it was just an irritation. At least ESCORT 
owners had a way of distinguishing the polluters from 
the real thing. Our unique audio warning differentiates 
between the two police radar bands: it “beeps” for X 
band and "braps" for K band. The polluters’ trashy 
signals triggered both warnings at once, and made a 
new sound—different than the sounds for police radar. 
(The rest of the industry didn't even know there was 
a new problem. Their detectors were making the same 
sounds as always, just more often.) 


Radar Epidemic 
As more and more of the “polluting detectors" hit the 
streets, the problem became more serious. If one of 
the “polluters” is approaching in an oncoming lane, 
the alarm from your detector is brief. But if it's traveling 
the same direction as you, your alarm can go on for 
miles. And the offending detector doesn't have to be in 
the car right next to yours. It can be ahead or behind, 
and up to a mile away. A very serious problem indeed. 


FOR ESCORT OWNERS ONLY 

The new ST/O/P technology incorporated in all new ESCORTS is 
adaptable to all ESCORTs from serial number 200,000 to 399.999. 
The "ST/O/P Retrofit’ costs $75, and includes adding the ST/0/P 
digital circuitry with memory and totally retuning and realigning 
the unit, The ESCORT's one year limited warranty will also be 
extended to a date one year after the conversion, and of course 
the shipping costs to retum the unit to you are included 


Pollution Clean-Up 
The problem required an entirely new approach. Examining 
the interference from these imports, our engineers dis- 
covered a subtle difference between their signals and 
those of police radar, even though they were on the 
same frequency. The solution, then, was to design new 
circuitry that would reject the pollution while — and this 
was the hard part—maintaining ESCORT's industry- 
leading response to pulsed and instant-on radar. We 
named it ST/O/P™ (STatistical Operations Processor), 
and it consists of a CMOS digital processor with built- 
in memory. ST/O/P is not simple, and it's not cheap. 
But it is, in our opinion, the most important breakthrough 
in radar detection since superheterodyne. Car and Driver 
would seem to agree: "Now, all the world's Radio 
Shack detectors can hum right by your car in full 
microwave broadcast mode 
and your Escort will sit on 
your dash as politely and 
Silently as a canary-fed cat.” 


WEGE 

THE RADAR 
DEFENSE 

KIT 


Peace of Mind 

With ST/O/P, we've put the complications necessary 
to cope with today's radar problems inside — where they 
work automatically. Just install ESCORT, plug it into 
your cigar lighter, and turn it on. ESCORT does the 
rest. If you encounter a signal from a “polluting detector,” 
ESCORT keeps quiet while maintaining its lookout for 
police radar. If the signal is the real thing, ESCORT 
immediately alerts you both audibly and visually. And, 
unlike other detectors that keep you guessing about 
the radar's location, ESCORT's signal-strength meter 
moves upscale as you approach and its variable-rate 
beeper/brapper pulses faster. You get the full story. 


To insure efficient and prompt service, we will use a special 
reservation system for scheduling the "ST/O/P Retrofit" service. 
DO NOT SEND YOUR ESCORT, but please send a card or letter (no. 
phone calls, please) with your name, address, and serial number 
to the following special processing address: 

ST/O/P Reservations, P.O. Box 228, Mason, Ohio 45040. 
We will then send you a special shipping label and details on how 
and when you can send us your ESCORT. 


—CAR and DRIVER 


It's Simple 

If you want the best, there's no reason to look anywhere 
else. But don't take our word for it. Try ESCORT at no 
risk. Open the box, install ESCORT on your dash or 
visor, and take 30 days to test it. If you're not absolutely 
satisfied, we'll refund your purchase and pay for the 
postage costs to return it. You can't lose. ESCORT is 
Sold factory direct, so knowledgeable support and pro- 
fessional service are only a phone call or parcel 
delivery away. And we back ESCORT with a full one 
year limited warranty. Order today and let ESCORT 
change radar for you forever. 


Do It Today 
t's easy to order an ESCORT, by mail or by phone. 


By Phone: Call tis toll free: A member of our 
sales staff will be glad to answer any quès- 
tions and take your order, (Please have your 
Visa or MasterCard at hand when you call). 

CALL TOLL FREE. . . . 800-543-1608 
IN OHIO CALL. : 800-582-2696 


By Mail: We'll need to know your name and 
Street address, daytime phone number, and 
how many ESCORTs you want. Please enclose 
a check, money order, or the card number and 
expiration date from your Visa or MasterCard. 


ESCORT (Includes Everything)... $245.00 
Ohio residents add $13.48 sales tax. 


Speedy Delivery 
If you order with a bank check, money order, 
credit card, or wire transfer, your order is pro- 
cessed for shipment immediately. Personal or 
company checks require an additional 18 days. 


ESCORT 


RADAR WARNING RECEIVER 
SST 


Cincinnati Microwave 
Department 916 

One Microwave Plaza 
Cincinnati, Ohio 45242-9502 


“SAY, SMOKEY—" 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Dieseling on 87 octane 


My 1981 Chevrolet with a 3.8-liter [232 cu. 
in.] V6 continues to run after shutdown 
whenever | use the 87-octane gasoline that 
the manual recommends. On 90-octane 
premium unleaded, it works fine. Four dif- 
ferent dealers say there is nothing | can 
do to stop dieseling on 87 octane. Isn't 
there anything that can be done so | can 
use 87-octane gas? 

Reynold Castelli, Ladd, III. 


All fuels are not the same in octane, and 
the octane number can differ from what 
you're told. Try various brands. Very little 
can be done mechanically for a permanent. 
fix. A slower idle, tighter throttle shutdown, 
and reduced spark advance won't help 
much. More engine load helps; for exam- 
ple, keep the AIC engaged on shutdown. 
l've seen cars that will stop if you pull the 
coil wire out. It seems that some feedback 
from the instrument group can make them 
diesel. 


Bearing bulletin 


After having the front-wheel bearings re- 
placed at 25,000 and 38,000 miles on my 
1980 Dodge Omni, | wonder whether Chrys- 
ler has a warranty on this, and how can 
the problem be solved? No one seems able 
to help, and it's quite an expensive job. 
Gerald Van Bremen, Belle Vernon, Pa. 


/ suggest you get a copy of the letter that 
Chrysler sent to all owners in late Septem- 
ber 1980. It describes a special program 
for ignition, front-wheel bearings, and oil 
pumps. The front-wheel bearings get new 
and different seals. A technical service 
bulletin, No. 02-06-82, describes the new 
front-bearing seal and gives instructions 
on how to install it. 


Sign of the times? 


My 1982 Honda Civic has only 8,000 miles 
on it, and it has already started pinging 
under only moderate acceleration. This oc- 
curs even in cool weather and when I’m 
using high-octane unleaded gasoline. Am 
I stuck with this annoyance? The dealer 
says it's just a sign of the times. 

Glen L. Lincoln, Sacramento, Calif. 


Find a garage that can decrease the spark 
advance quicker at lower manifold pres- 
sure. A way to check if this is your prob- 
lem is to floor it and see if it quits pinging. 


Unleaded for early bugs? 


| own a 1961 and a 1970 VW Beetle. | be- 
lieve it will soon be unlawful to add lead 
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to gasoline, but | want to keep the cars. If | 
replaced the valves with stainless-steel 
ones, would it then be okay to burn un- 
leaded fuel? Someone told me it would 
be all right to use unleaded right now. What 
do you think? 

Charles R. Timmerman, Augusta, Ga. 


The biggest problem, if you want to go 
unleaded, is that the exhaust valves and 
exhaust seats should be of premium ma- 
terial. The disadvantage of unleaded fuel 
is lack of lubrication for the exhaust valves. 
The fix requires better material than even 
stainless steel. TRW has an answer; maybe 
they will openly market it someday. 


It takes a little finagling 


On behalf of 1978 Chrysler Cordoba own- 
ers—how is it possible to time the 360- 
cu.-in. V8 engine, which calls for 20 de- 
grees BTDC but has calibrated markings 
for only 10 degrees? 

Robert Reffner, Garrett, Ind. 


if you have an adjustable-power timing 
light or a model 3800 Alltest magnetic- 
pickup timer, it's simple to take a direct 
reading. But if you're going to do this with 
à regular timing light, crank the No. 1 cyl- 
inder toward firing TDC but stop with the 
TDC mark on the flywheel or converter at 
10 degrees BTDC. Then make a chalk mark 
at the TDC location on the flywheel or con- 
verter. Now if you line up the new chalk 
mark with 10 degrees BTDC, you'll really 
get 20. 


Converter diagnostics 


In regard to J. J. Rothengast's letter on 
replacing dead catalytic converters [PS, 
March]: How does one know when a con- 
verter is dead? | noticed that after getting 
a new car, the oil patch on my concrete 
driveway was burned clean under the con- 
verter. Is that a test? If there's no excessive 
heat, does that mean it's not working? 
Len Orr, Pompano Beach, Fla. 


The only way to tell is to have the emis- 
sions checked at a garage with an analyzer. 
The check isn't expensive and can easily 
be done while you wait, but it won't tell 
whether the NO, emissions are within 
specs. 


Ignition module's a quitter 


Twice since | bought my 1977 Mercury 
Comet new, it has quit on me, leaving me 
stranded in the boondocks. Both times | 
had to replace the little boxlike ignition unit. 
The car has only 7,200 miles on it; it's al- 
ways been garaged, and it's never been 


driven in the rain. What can ! do to pre- 
vent this failure? 
Bruce Billings, San Francisco, Calif. 


Lots of these boxes are thrown away when 
nothing's wrong except loose or dirty 
connections. A little cleaning and coating 
the connections with Vaseline can do won- 
ders. This unit's enemies are heat, poor 
electrical connections, and the wrong elec- 
trical values. It doesn't like polarity rever- 
sal or pulling a plug wire, which leaves 
the secondary voltage with no place to go. 


Shimmy shakedown 


At 67,000 miles | replaced the tires on my 
1976 Toyota Celica with steel-belted radials, 
properly inflated and balanced. | also had 
the front end realigned. Both before and 
after realignment, the steering wheel has 
shimmied about 1⁄2 to one inch at 45 to 55 
mph. What could be the problem? 

Jeff L. Patton, Kingston, Tenn. 


Here are the reasons for wheel shimmy (in 
general) in order of frequency: not enough 
caster; toe-in out of specs; loose steering 
parts or too much play in the steering gear; 
bent suspension parts; bent or crooked 
wheel; too much tire run-out; wheels or 
steering gear moving because of structural 
weakness or fracture; spindles too free or 
inclination incorrect; front and rear axles 
out of track; heavy, oversize, aggressive 
tire tread; bad shocks. 


Singing brakes 


My 1982 Plymouth Reliant wagon's brakes 
squeak when applied lightly at low speeds. 
After two unsatisfactory trips to the dealer, 
I've been told, "They all do it.” 

Don Kusak, Fairport, N.Y. 


The noise is resonance and can be caused 
by any of the following: dirt, oil, or brake 
fluid on the lining; brake parts that need 
damping, tightening, or freeing to change 
resonant frequency of the springs; drum 
or disc surfaces that are irregular or rough, 
aggravating resonance; wrong-type or 
heat-damaged lining. 


Solving heat problems 


After a short stop with the engine warm, 
my 1982 Toyota Starlet runs rough until 
| floor it for a half mile. What's the prob- 
lem, and how can | solve it? 

James M. Thomas, Orlando, Fla. 


As a rule, this is caused by heat soak after 
a hot shutdown. The cure is to reduce the 
temperature with insulation or ventilation. 
Use insulation and heat baffles to protect 
the fuel-handling parts, and add a duct of 
flexible tubing to cool the area. | know what 
you're saying: Why should you have to de- 
sign a fix? It's a puzzle how these things 
get by engineering. If you don't like my 
answer, maybe Toyota can give you a bet- 
ter one. 


Rebuilding for better mpg 


! want to rebuild the 289-cu.-in. V8 in my 
1967 Ford Mustang hardtop for maximum 
fuel economy. Since this car weighs only 
about 170 Ibs. more than the V6 X-car, I 


hope to get fairly good mileage. What com- 
ponents would you advise? 
Roger Lewis, Flagstaff, Ariz. 


I would change the camshaft. Consider af- 
termarket manifolds and a Holley carb. Pay 
lots of attention to spark advance; it needs 
all it can stand up to 55 degrees at a light 
road load. Use a tallfinal-drive ratio, about 
2.5:1. Consider a tighter torque converter, 
and be sure the exhaust system is flowing 
freely, probably with aftermarket headers. 
None of these changes will do much by 
themselves, but collectively they could be 
pretty good. 


Crossing signals 


I've replaced the EFE-EGR thermal vacuum 
switch on my 1978 Buick Regal 231-cu.-in. 
V6 at least four times. It still sends eight 
to 10 inches of vacuum to the EGR valve 
when cold, under 120 degrees F. This 
causes a hesitation when the engine is not 
fully hot. Also, the starter works flawlessly 


when the engine's cold, but when restarting 
after a long drive, it turns over slowly. Will 
a heat shield help, since both legs of the ex- 
haust pipe pass right over the starter? 
Dave Krzyzaniak, South Bend, Ind. 


My guess is that either the plumbing of 
the valves is wrong (and that’s easy to do) 
or the EGR valve is the wrong one. There 
are two systems, and they’ve bounced back 
and forth on negative and positive back 
pressure. It doesn't seem as if anyone can 
say which valve is correct unless the whole 
system is checked. When the engine is 
cold, the EGR should have a vacuum sig- 
nal and be closed. (The vacuum signal to 
the EGR goes through the water-tempera- 
ture sensor.) Anything you can do to shield 
the starter from heat is a plus. 


Oil-eating V8 


At 55,000 miles, my 1977 Chrysler LeBaron 
with a 318-cu.-in. lean-burn V8 engine has. 
turned into an oil hog and uses a quart 


every 300 miles. I've changed the oil at 
3,000-mile intervals, and no leaks can be 
found. Nor is there evidence of a valve- 
seal problem. 

P. C. Shingleton, Dunbar, W.Va. 


Check for excessive crankcase pressure. It 
could be a PCV valve not working or any 
condition that builds up crankcase pres- 
sure. If that's okay, | doubt you can stop 
short of disassembling to check the valves 
and seals. If they're OK, you're going to 
find the piston rings loaded with residue 
and probably sticking. This can result from 
either too much or too little crankcase 
ventilation. 


Got a car problem? Send it to: "Say, 
Smokey—,” Popular Science, 380 Madison 
Avenue, New York, N.Y. 10017. All letters 
are read, and those of widest interest are 
answered in this column. Due to the large 
volume of mail, Smokey cannot reply to 
letters that are not selected for publication. 


How Havoline Supreme's 9 additives 
help you get the most out of your car. 


Proven protection upfront. Backed by improved mileage. 


Havoline Supreme with 
Texaco-developed additives, 
including a built-in friction 
fighter, protects engines 
against wear, rust, and bearing 
corrosion—and helps prevent 
acid, sludge, and varnish 
deposits. 

What's more, Havoline's 
multigrade rating offers 
wide-temperature range 
convenience for year-round 
protection. 


Havoline's protection 
is proven. 

The final test of a motor oil 

comes under actual driving 


conditions. 
Havoline Supreme 
has proven it 
delivers the kind of |I 
protection needed 
in tough, high- 
speed state trooper 

cars and severe 

stop- and-go 

driving in New York City taxis. 
Havoline helps save 
gasoline. 

Fuel economy tests proved it. 
Compared to a conventional 
motor oil, Havoline Supreme, 
with its special friction-fighting 
additive, helps save gasoline. 


Havoline is 
diesel tested. 
If you own a 
diesel, we have 
good news. 
Havoline 10W-30 
has the API-SF/CC 
rating required by 
most engines like 
yours. And it's been 
proven in punishing diesel- 
powered taxis. 

Engine protection and 
improved mileage. y | 
They come together. 

Thanks to Havoline > 


Supreme. 
TEXACO 
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By JIM DUNNE 
and JACK KEEBLER 
PHOTOS BY GREG SHARKO 


Has any recent American automobile 
stirred the excitement that this new- 
est Corvette has? Chevy dealers are 
selling every new Corvette they can lay 
their hands on, and the only haggling 
is over color. In fact, some dealers con- 
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PSoar test & driving report 


fided that they'd been offered as much 
as $4,000 over the sti i 
But even though i: 


y superior 
to the old version, we've begun to won- 
der if the marketing strategy for the 
new Vette isn't at least as highly tuned 
as its suspension system. To separate 
the facts from salesmanship, we as- 
sembled three worthy competitors— 
Porsche 944, Datsun 280ZX turbo, and 


Toyota Celica Supra—for a classic per- 
formance showdown at Bridgehamp- 
ton Race Circuit. 

Chevrolet advertises Corvette as "the 
most advanced production car on the 
planet." We found that the car comes 
close to living up to that title, though 
some important details still need at- 
tention. Porsche 944 is the latest model 

Continued 


Sleek pacesetters round à 
curve at Bridgehampton 
Race Circuit. Front to rear 
are Chevrolet Corvette, 
Porsche 944, Toyota Celica 
Supra, and Datsun 280ZX 
turbo. Pulse-quickening 
performance and styling 
that drew crowds marked 
this test group. Each car 
demonstrated outstanding 
road manners at track 
speeds and on the street. 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars, 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. 


Toyota 
Celica Supra 


Porsche 
un 
2802X turbo 


944 
Di 


Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Vision 
Entry/exit ease 
EPA economy 
Ride comfort* * 
*No rear seat 
**Authors' opinion 


naonoonnwa 
NONOOSOnOANO 
MPABOONNUORNO 


Rigorous testing tends to weed the performers from the 
pretenders. From left: Supra proved to be the longest stopper in 
the group with both hot and cold discs. Corvette smoked straight 
and true into the brake lane with the shortest hot stop of 157 
feet. That's despite a significantly greater curb weight than any 
of the other vehicles. The 280ZX snaked through the cones to 
net a top rating in our maneuverability test. Porsche 944 easily 
threaded its way through the handling grid with a precision that 
provided the best high-speed run. 


ATL 
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from Stuttgart's designers. It's a husk- 
ier version of the 924 and uses many 
ofthe 924 turbo's running gear. Toyota 
Supra is a two-year-old design that, 
rather surprisingly, is already show- 
ing some age. The 280ZX turbo is the 
flagship of Nissan's sports-car line and 
easily rates as one of the swiftest lux- 
ury GTs in the world. 


Chevrolet Corvette 


Chevrolet believes that a sports car 
should be as fast as it looks, and Cor- 
vette is that. In zero-to-60-mph runs 
with the automatic transmission (the 
five-speed manual was not available 
for our test), the Vette effortlessly 
posted an 8.4-second average, the 
best in this group. You can feel the 
350-cu.-in. V8's power at all speeds, 
with no lag, hesitation; or overspeed 
when the four-speed automatic changes 
gears. 

Corvette's suspension system is 
unique. At the front and rear, fiber- 
glass leaf springs positioned crossways 
provide a fully independent suspen- 
Sion. Although the car is certainly a 
smoother cruiser than the old Vette, 
the suspension is actually tuned for 
best handling, with ride as a second- 
ary consideration. The result is a well- 
controlled chassis for everyday driving 
but one that gives a fairly hard and 
twitchy feel over rough, twisting roads. 

With the targa top bolted firmly in 
place, the driver may have to duck his 
head to avoid hitting the headliner 
when driving on those same bumpy 
roads. With the top removed, however, 
there's a surprising amount of chassis 
flex. Corvette chief engineer Dave 
McLellan told us: “We realize there's 
a problem, and we're working on it. But 
as yet we don't have any answers." 

Steering is power-assisted and ultra- 
quick. But the Corvette's turn diame- 
ter is more than 40 feet, the largest by 
far in this test group and even greater 
than that of many family sedans. A key 
reason is the front-tire width—nine 
inches across. 


Chevrolet is proud of Corvette's hi- 
tech liquid-crystal-display instrument 
panel. It's one of the most modern and 
informative in the industry. At night 
the sensational panel makes a big hit 
with first-time riders. But bright sun- 
light renders the colors and flashing 
numbers difficult to read. 


Porsche 944 


The least-expensive model in the fa- 
mous German sports line, the 944 con- 
trasts sharply with Corvette in its 
stark simplicity. Look at the instru- 
ment panel: Informative round gauges 
and dials look clean, sporting, up-to- 
date, and readable at a glance. 

Despite this nothing-but-the-essen- 
tials approach, the 944 is truly com- 
fortable. Driver and front passenger sit 
in highly formed bucket seats that are 
thinly padded, firm, and just right for 
long-distance jaunts. 

One slightly bothersome design as- 
pect of the 944 is the too-close position 
of the windshield. Although excellent. 
for viewing the road ahead, it conveys 
the feeling of reduced interior space. 

Reach down to the right at a com- 
fortable level, and the shift lever is in 
your hand. Its short, sure throws and 
positive positioning are typical of the 
care Porsche takes with the essential 
features of sports driving. The small- 
ish 2.5-liter (151 cu. in.) engine is 
uncommonly smooth for a four and re- 
wards a spirited driving style with 
sparkling performance. 


Datsun 280ZX turbo 


The hottest of Nissan's long line of 
Z sports cars, the 280ZX turbo is al- 
most a match for Corvette in zero-to- 
60-mph acceleration. The turbocharger 
makes a great difference in speed, and 
the boost cuts in smoothly; but it's still 
burdened with some throttle lag be- 
tween demand and delivery. Also, the 
ZX's smaller 2.8-liter (168 cu. in.) six 
lacks the muscle to dig from a stop with 
the V8 Vette. And that's where the 
turbo loses the race. 


Performance comparison with 1983 and earlier models 


Brakes 
60-0 mph 


"ES = CERT 
(ci g ili Noise & 60 
g) — mphísec) (hot) (fE) (mph) imponi moh (Ba) 
1983 Chevrolet Camaro 

228 V8 16 10.5 192 619 277 n 
1982 Toyota Supra. 

in-line 6 "s 21 "n 172 66.5 28.5 n 
1981 Chevrolet 

Corvette V8 14 84 184 595 276+ 74 

81 Datsun 2802X 
hera 6 21 98 148 65+ 27.6+ 73 
1981 Mazda RX7 rotary 21 "8 209 65+ 276+ 75 
1981 Porsche 924 

turbo in-line 4 20 9.5 150 65+ 276 74 
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The 280ZX has an overabundance of 
convenience items—at least, there 
seemed to be more than we needed. 
Some of these are brief voice warnings 
about such things as lights on, open 
doors, and unbuckled seat belts. 

Compared with Corvette's, the ZX's 
LCD instrument panel looks cleaner 
yet almost as colorful. Turn the igni- 
tion off and you can still see the shape 
ofthe instruments, not just blank faces 
like those in Corvette. 

When in the driver's seat, you'll no- 
tice similarities with the less-expensive 
Nissan sedans. That's despite the hand- 
some combination smooth-and-suede 
leather upholstery and the overkill 
cluster of radio controls. 

Although it's still a potent performer, 
we look forward to 280ZX's soon-to-be 
introduced replacement. The 300ZX, 
due later this year, is rumored to be 
an even hotter car. 


Toyota Celica Supra 

Supra's styling is reminiscent of an 
early-’70s high-performance street 
coupe, with its tacked-on wheel-well 
flares and wide central hood bulge. 
Inside, however, it's loaded with the lat- 
est innovations. The driver's seat alone 
hassix adjustments, including a sacro- 
inflater with three bleed-down buttons 
on the side to give precise back sup- 
port. The oversize radio has a built-in 
graphic equalizer and probably offers 
more fine-tuning than most passengers 
can hear. 

Supra has more rear-seat room than 
the Porsche, but even so, head and knee 
room are snug at best. It's fine for 
Rover and the kids but cramped for 
even small adults. 

Performance with Supra's five-speed 
manual is a tick slower from zero to 
60 than that of the 944 and a couple of 
seconds slower than Corvette's or ZX's. 
But the DOHC fuel-injection six pulls 
strongly throughout its power curve 
and develops more than ample power 
for anything except catapult starts 
against these competitors. 


Our picks 


With Corvette, what you get is more 
than what you see. And I see a lot. It's 
a first-class sports car somehow tamed 
for stop-and-go driving. But be careful: 
This highly charged thoroughbred likes 
to go fast.—J. D. 

Corvette may be one of the sexiest 
American cars ever, but this first-year 
auto still needs some fine-tuning. When 
I want to go fast and far, I'll drive a 
944.—J. J. K. 

For specs and test results, turn page 


» nre 9 mg. "tar", 0.6 mg. nicotine av. per cigarette, FTC Report MAR. '83; 
100's. 9 mg. "tar", 0.7 mg. nicotine av. per cigarette by FTC method 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


VANTAGE. 
THE TASTE OF SUCCESS. 


Fresh Menthol Taste 
with Low Tar 
That's Success! 


PScar test & driving report 


Test results, dimensions, and specs 
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PS serviceability ratings 


Engine type .......... 

How easy is it to service these cars? To Cameco te Wu 

give you an approximation of how diffi- Carburetion ........ 

cult it is for a typical person to perform UE m 
: 5 : torque (ft.-lbs. 

various service operations, we exam- 

ine each test vehicle. The numbers 

mean: 1, very difficult; 2, difficult; 3, 

average degree of difficulty; 4, easy; 5, 

very easy. 


In-line 6 DOHC 
ies 


an 
150 @ 5,200 


per 


Overall steering ratio .. 
Turns, lock to lock 
Turn diameter (ft. . " H 32.2 36.8 
Front suspension... ncn Independent Independent 
MacPherson 
with fibergass with coil spring with coil spring struts with col 
transverse leaf spring 


springs 

Independent Independent Independent Independent 

five-link, upper diagonal arms MacPhersonstruts semi-trailingarms]| 
with transverse with coil spring with coil spring 
torsion bars 


Master cylinder 
Windshield washer 
Engine oit 

Coolant 


Checking the engine 


Spark plugs 
Bitbutor 


manaa 2802X turbo 


Front stabilizer-bar 
diameter (in.) ... 
Rear stabilizer: bar 


cono 


Sin 


Replacing hoses 
Upper radiator hose 
Lower radiator hose 
Heater hoses 


ane 


E E 
$21,800 $19,485 315,398, 
c eme $24,512! $22,420? 3 $15/838* 
Major options. 
(over $100)........ —. ‘Defogger $160, power locks $165, cruise control $185, 6-way power 
irectional seat $210, 251 performance package $600, Delco-Bose AM-FM stereo $895. 
Rear running lights “Stabilizer bars (front, rear) $130, sport seats $250, power steering $550, 
Checking fuses forged-alloy wheels $725, AM-FM cassette $795. “Leather interior and digital 
 Spare-tire. option $900. “Equalizer stereo $440. 
Changing belts. 
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f LEN 
E yould like learo 
ea"35 x oJ 
ingkhem, we have ove 
your choice of training. 
that best suits your tale 


—— ——À PERCHÉ 


inni 'olice apes cx vans um 
more information, call toll free, 800-421-4422. In California, 800-252-0011. Alaska & Hawaii, 800-423-2244. 


With Elmer’ s Carpenter's Wood Glue, 
buildin 


pro can be child's play. 


Even do-it-yourselfers can do it 
like pros with Elmer's* Carpenter's 

Wood Glue. 

Specially made to penetrate 

both hard and soft woods, it 

grabs instantly, yet you can 
still realign the joint before 


Grabs instantly 


Aligns easily 


itsets. After drying, it forms a bond that's even stronger than 


the wood itself. 


washes off with water. 


For plans for making 
these beautiful wooden 
toys—the antique car, and 


ai 


oe ee“ Elmer's. When 
results count. 


*as detined by Federal Hazardous Substances Act 


© Borden Inc. 1983 


Elmer's Carpenter's Wood Glue is also paint- 
able, resistant to gumming when sanding. 
And its solvent-free, non-toxic* formula quickly 


To help make mending and mak- 
ing things like a pro...child’s play. a 


é M 


biplane shown and a 

paddle-driven steamboat 

—send $3 to Elmer's, Dept. A. 
- P.O. Box 2383, Van Nuys, 


From Ford in '85: 


sporty turbo three-door 


Lonpon 
A sporty German-built Ford will soon 
hit the US. in the shape of the Sierra 
XR4. It will be powered by the same 
2.3-liter (140 cu. in.), four-cylinder, 
150-hp turbo engine now used in the 
Thunderbird and will come with a five- 
speed manual gearbox. Lincoln-Mer- 
cury dealers will sell it as a 1985 
model. 
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The base rear-drive Sierra, launched 
here in England in 1982, closely fol- 
lows the lines of Ford's ultra-slippery 
experimental Probe III [PS, May '82]. 
The XR4’s drag coefficient is only 0.34, 
for good fuel economy and low wind 
noise. Drag is cut to 0.32 by a massive 
bi-level rear spoiler and side moldings 
that create laminar airflow to reduce 
wheel-arch turbulence. 


Except for a different drive line and 
bumpers, the American version will be 
almost identical to the XR4 model that 
Idrove. Over here, the two-door hatch- 
back has a 2.8-liter (171 cu. in.) fuel- 
injection V6 that also develops 150 hp. 
I wound the sleek powerhouse up to 
an indicated 130 mph on a test circuit 
and manually timed zero-to-60-mph 
acceleration through the close-ratio 
five-speed gearbox at 7.9 seconds. Per- 
formance for the U.S. model should be 
similar. 

That getaway is a shade quicker 
than that of such direct rivals as the 
BMW 323i and Saab 900 turbo, and at 
an estimated $15,000 to $20,000, the 
XR4 should be fully competitive in 
price, as well. 

Both suspension and brakes are 
upgraded to match the speed potential 
of the XR4. I found the car's taut han- 
dling on twisty roads exhilarating but 
still reassuringly safe. 

Although I had no chance to check 
fuel consumption on my brieftest, Ford 
rates the V6 at 30.9 mpg at a constant 
56 mph and 15.2 mpg for the urban 
cycle. That's quite reasonable for a hot 
car in this class. My only complaint 
was the weight of the fiberglass-filled 
nylon airfoils, which made it hard to 
raise the hatch despite beefed-up helper 
springs.—David Scott 


THE BEAST 
IN YOUR 
BASEMENT. 


Beware. That old, inefficient oil burner of yours is ready 

to come out of hibernation. Beat the beast. " 
Once again, it's going to start eating you out of house 

and home, wasting as much as 40% of your oil. Once Call 1-800- I-AM-COLD: 

again, it's going to growl and groan and smell enough (In Washington state, call 1-800/562-2256.) 


to drive you right up the wall. 
Beat the beast. Replace it now with a new 


INTERburner™ oil burner. It's super-efficient. It has the l INTERb D | 
exclusive, patented Turbo-Reversed Air System ^ = urner [ 


gum À — — — ee m — a — — € n — | 


to burn hotter and cleaner. So it sips, instead of BY SLOAN | 
guzzles, your fuel oil. Sichimalve Goiripanyi [| 
INTERburner is whisper-quiet, too. And it 10500 Seymour Avenue, [| 
qualifies for Federal Energy Tax Credits. Franklin Park, Illinois 60131 [| 
There are models with firing rates for homes, Send me full details on INTERburner. I 
multi-family dwellings, and a new INTERburner [| 
especially for tight spots (water heaters, NAME I 
mobile homes, alcoves). z [| 
Don't feed the beast.for another heating p esee CODRESS I 
season. Talk to your Qualified INTERburner [c g euy I 
Installer. He offers you a free energy audit of your I SONNETS STATE ziP. 
present system. And some quick answers on how E oon — l 
much you can save with INTERburner. Just send the SMON ONG ~~ Area Code PS983 l 
coupon or call our toll-free number. | ec i Ee ei asc | 


New 
self-monitoring 


power lines 


"This system allows utilities to dynam- 
ically control their feeders, read me- 
ters remotely, balance their loads, and 
pinpoint faults within a minute or so, 
rather than just waiting for the phone 


calls to come in." Those are the advan- 
tages that Charles Stutt, manager of 
the Integrated Communication Pro- 
gram at the General Electric Research 
and Development Center, sees for the 
new system being tested on the Niag- 
ara Mohawk power network in upstate 
New York. 

Using power lines, the system trans- 
mits information in digital form be- 
tween a central computer and various 
distribution-control units on the net- 
work. 

The units are microprocessor-based 
transceivers that monitor and control 


THE ORIGINAL. 


COPIED 
BUT 
UNMATCHED. 


We invented this style of plier. Improved it with patented can't-slip adjustment. 
Improveditagain with our patented stress resisting flange. And stillagain with our 
new PERMALOCK fastener. All of which is why tongue and groove pliers by any 
other name can't match CHANNELLOCK. Be sure that name is on the pliers you 
buy. Send for free catalog. Channellock, Inc., Meadville, Pa. 16335 


Tools by 
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Channellock Pliers Are American Made 


PERMALOCK 


equipment such as switches and capaci- 
tor banks on the distribution feeders. 

The system enables operators to 
respond instantly to periods of unusu- 
ally heavy power demand. The control- 
ling computer is able to switch in less 
heavily loaded feeders when necessary. 
Also, if a power line is down, the sys- 
tem can pinpoint its location so that a 
repair crew knows where to go imme- 
diately. The system can temporarily 
reroute the power to minimize the 
number of users that would be affected 
by the outage. 

Efficiency is the key word in all of 


NN " 
Computer display shows map of power 
network and status of remote-sensors. 
Light pen alters line voltage and current. 


Lineman installs a sensor that monitors 
| voltage and current in power lines. Switches 
respond to signals sent over the line. 


this. Says Stutt: “The ability to moni- 
tor all of the parameters on the lines 
enables you to look out at a network 
and determine how well balanced 
things are—whether feeders are ap- 
proximately equally loaded. Once you 
know what's happening, you can switch 
things around so that the power lines 
are a little better balanced and there- 
fore operating at a higher efficiency.” 
—Charles A. Miller 


ae T-50 Heavy Duty 


All Purpose STAPLE GUN 


Versatile powerful tool for heavy duty fastening needs...like in- 
sulating, ceiling tile, weatherstripping, etc. Drives into hardest 
woods — even soft metals. 


Model ET-50 Electro-matic 
All Purpose STAPLE GUN 


With this electric Staple Gun the housewife can breeze through 
upholstering, repair screens, cover a cornice, wall coverings, 
stair treads, valances, etc. with trigger-squeeze action. And it's 
safe too...with on/off lock. Operates on standard house current. 


Manual or electric...Arrow Staple Guns are faster, easier and 
better to handle hundreds of do-it-yourself home fix-up and 
repair projects. Convenient, one-hand operation leaves your 
other hand free to hold, stretch and cóntrol material for a neat 
fastening job with that professional touch. Both models use No. 
T-50 Staples in leg lengths ranging from 1/4 to 9/16' plus special 
Staple for ceiling tile application. 


Use Only Genuine Arrow T-50 Staples for Jam-Proof Performance. Accept No Substitutes. 
Made in America to the Highest Standards of Quality & Excellence. 
Available at all leading Hardware, Home Center & Discount Department Stores Everywhere. 


271 Mayhill Street 
Saddle Brook, N.J. 07662 


CIT scanners 


—industry's new see- 
through-anything eyes 


Computerized tomography has worked 
wonders in hospitals. Now it could 
transform quality testing in the factory 


By DAVID LAMPE 


It was a contrast between the very old and the very new. In 
a basement laboratory at the Smithsonian Institution in 
Washington, D.C., the tube of a special kind of X-ray ma- 
chine was pointed at an ancient pottery vessel. Inside, an 
unnamed 20th-century object had been sealed. 

Dr. Lon Morgan turned on the machine, and the tube 
slowly rotated 360 degrees around the pot. Seconds later, a 
shadowy, conical image appeared on the video monitor con- 
nected to the machine. Morgan adjusted a knob to vary the 
contrast and confidently announced that the object inside 
was a Kentucky Fried Chicken leg. He then pointed out 
where its crispy batter coating was the thickest and where 
it was thinnest. 

Making such an identification is child's play for Morgan 
and his computerized industrial tomography (CIT) scanner. 
The newly patented version of the CAT-scan imager used 
for medical diagnostics is capable of much more precise 
—and much more significant —measurements than the 
chicken-leg demonstration at the Smithsonian indicated. 
By mating the power of the computer to traditional radiol- 
ogy techniques, the CIT scanner provides a potent tool for 
testing the quality of industrial components without hav- 
ing to disassemble them. 

The CIT scanner was conceived by Morgan (former direc- 
tor of the Center for Nuclear Studies at the University of 
Texas in Austin) for use in the steel and lumber industries. 
Both industries manufacture products from raw materials 
that sometimes contain flaws. Morgan reasoned that a com- 
puterized scanner would save huge amounts of money by 
identifying internal defects in raw stock before it was turned 
into finished products. He formed Scientific Measurement 
Systems, Inc., in 1978 to build a prototype scanner. Later, 
he discovered that the need for nondestructive testing of 
materials extended far beyond lumber and steel, and, 
therefore, other versions of the machine were designed. 

Like a CAT scanner, the machine consists of a radiation 
Source, a set of detectors, and an integrated computer that 
controls the operation of the machine and processes its 
signals. Depending on the size and mass of the object to be 
scanned, the source either emits gamma rays from radio- 
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active isotopes of iridium, cesium, or cobalt, or emits lower- 
energy X-rays. 

“The radiation is emitted in a finely focused, fan-shaped 
beam that prevents harmful exposure to the operator,” Mor- 
gan says. That was necessary because extensive radiation 
shielding would have been costly and impractical in many 
industrial applications. 

The photons from the radiation source pass through the 
object and strike an array of photomultiplier detectors on 
the other side. The photons are absorbed, deflected, and 
otherwise altered by their passage through the object. Thus, 
the number of photons that are detected in a certain area 
is inversely related to the density of the object at that point: 
The fewer the photons, the denser the object. 


Computer-processed images 


So far, this is hardly different from conventional X-ray 
techniques, except that electronic detectors are used in place 
of photographic film. What makes CAT and CIT scanners 
really different is the way the signals are processed by the 
machine's computer. 

A conventional X-ray is a two-dimensional representa- 
tion of a three-dimensional subject, with all the structures 
that lie in the direction of the beam being superimposed. 
In tomographic scanning, a plane in the line of the beam is 
selected, leaving blurred the shadows of all structures above 
and below that plane. This is accomplished by moving the 
radiation source with respect to the subject, producing a 
great many images of the area of interest from different 
angles. 

Powerful computer programs then process this informa- 
tion into cross-sectional "slices" that reveal both the den- 
sity and shape of the object on that plane. Multiple scans 
are taken to provide information at many parallel slices. 
Taken together, a truly three-dimensional picture of the 
object emerges. 

In some CIT scanning, as in all CAT scanning, the object. 
to be scanned is placed between the radiation source and 
the detectors. Then the machine is rotated around the object, 
or the object is rotated inside the stationary machine. At 
kx same time, the source moves along the length of the 
object. 

With industrial scanning, however, objects frequently are 
too large to be encircled by the machine. Thus, some CIT 
scanners have their detectors located alongside the source; 
the detectors then pick up photons that reflect off the ob- 
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Michelin tire is loaded into CIT scanner by inventor Lon Morgan. 
Radiation source (foreground) and detectors (rear) rotate together 
around stationary tire during scan. Detectors can resolve details 
just microns (thousandths of a millimeter) in size. Data are proc- 
essed in computer and can be displayed in various ways. Shadow- 
graph image is useful for direct visual perception by human 
operator and reveals gross flaws such as delaminating tire tread 
(left). More-precise measurements are done by computer com- 
parison of quantitative data against known standards. 


ject instead of those that pass through it (see drawing). 
The computer must be programmed for this different 
geometry, of course. Still, CAT scanners can scan only people; 
CIT scanners can scan elephants. 

The data that scanners produce are called tomograms. 
They can be presented either as shadowgraph images on 
the computer's viewing screen or as numerical displays. 
The computer is capable of manipulating the data in many 
different ways to produce charts and other representations 
of the data, as desired by the operator. 


Decision-making software 

Whereas a visual image is most useful to a human 
operator, other data-processing techniques can be used to 
relieve the need for constant human attention. For instance, 
the computer can be programmed to compare information 
against normal conditions and then produce a special sig- 
nal—a color display or audible beep—only if it detects a 
flaw. In service on a production line, it could be programmed 
to control other machinery, depending on the results of 
its scanning. 

Such capabilities give CIT scanners vast potential in a 
wide range of applications, but their high cost—$100,000 
to $600,000 for the several models—may slow their intro- 
duction. The prices are directly related to the cost of 
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New Design! Advanced and Simplified 


ChimneyGuard Il keeps animals and 


i 


Protection for your 
family and your home. 

Anopen chimney is an invitation to 
damaging weather and animals. Replac- 
ing a damper which has been rusted out 
from the rain can be costly, and needless. 

Then there's the worry of a bird, 
squirrel, a bat or other animal getting 
down your chimney into your living room 
. .. a harrowing experience. 

Don't wait for something like this to 
cause many dollars worth of damage. 
What you need is a ChimneyGuard II. It 
can give you the protection and peace of 
mind you've been looking for from these 
common problems. 


Engineered to be the best. 
ChimneyGuard II 
is made of durable 
heavy gauge galva- nt. 
nized steel, inan mt 
attractive black matte w^! i 
finish. The unique * 
"turn clamp" design 


holds the unit firm, 

even in gale-force 

winds. perm 
Ourengineers — 1255 dosien m 

studied allexisting ovol rgard 


*Patent Pending 


È 


chimney caps, then created, through im- 
provements, the most advanced design 
available today. 


ChimneyGuard II goes in with remarkable simplicity. 


One size 
fits most chimneys. 
There are common flue tile sizes 
for chimneys . . . 12” x 12" — 13” x 13", 
8"x12" — 9"x 13", and 812 "x 812 " — 
9"x9" (outside dimension). Through 
skillfully integrated design, Chimney- 
Guard II has been uniquely developed 


weather out of your chimney. 


tofit any of these. Once you have your 
measurements, you are within minutes 
of completing the project. 


Installs in just minutes... 
no tools required. 
ChimneyGuard II comes completely 
assembled. The unique "turn clamp" 
design makes simple work out of what has 
customarily been a time consuming chore. 
To install a ChimneyGuard II, you 
need only turn the clamps to fit your 
chimney. Then set in place by hand. No 
tools. And it literally takes just minutes! 


Satisfaction guaranteed — 
or your money back. 
Accept no substitutes! Purchase the 

ChimneyGuard II for $29.99 . . . then, 

and only then will you have the satisfac- 

tion of knowing that nothing gets inside 
your home. No birds or bats, no rain or 
hail. If you want the best, there's no 
reason to look anywhere else. 

But don't take our word for it. Try 
ChimneyGuard II at no risk. Open the 
box, install ChimneyGuard II, and take 
30 days to test it. If you're not absolutely 
satisfied, we'll refund your purchase and 
pay for the postage costs to return it. 


Order Yours Today — 
Free 30 Day Trial Use 
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| American Building Components Co., Inc. 
| PO. Box 839, Cincinnati, Ohio 45201 

| Please send me ___ChimneyGuard II's 
|a $29.99. (Add $3.00 per order for 

| handling and shipping. Ohio residents 
add $1.65 sales tax each unit.) 

| O Check or money order is enclosed 
lo Charge my credit card at regular terms 
| OVISA C MasterCard 
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Zip 
For fastest delivery, credit card holders 
can order toll free: 


1 800 543-7500 op. #543 


CIT scanners 


Two scanning geometries 


MOVEMENT AROUND OBJECT 


“~~ translate configuration (not shown), in 
which source and detectors rotate and 
ES move along body simultaneously. Rotate- 
^ only scheme (left) is used for cylindrical 
RADIATION DETECTOR 
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MOVEMENT / / 
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OBJECT 


RADIATION SOURCE RADIATION DETECTOR 
Scanner design can be adapted to shape 
oftest object: Medical scanners use rotate- 


objects. Reflecting scanners for oversize 
objects (above) have source and detector 
on same side; they move back and forth. 


computers, so it is likely that the cost will eventually drop. 
But Morgan is confident that many users won't wait for 
that to happen. 

"The cost of determining defects in many industries is 
small compared with the cost of catastrophes that might 
occur without inspection," Morgan told me. 

Thus far, only a handful of Scientific Measurement Sys- 
tems' CIT machines have been sold to individual users. 
Meanwhile, the company has been refining the scanners' 
computer software by performing scans on a contractual 
basis at its Austin headquarters. The primary clients have 
been jet-engine manufacturers and steel makers, compan- 
ies that will most likely buy machines once the program- 
ming is perfected. 

An independent study by Technical Marketing Group, 
Ltd., of Des Plaines, Ill., foresees a $2.2 billion market for 
the scanner. The steel industry alone can use some $235 
million worth of them for inspecting roll-bar stock for de- 
lamination after it comes out of the furnaces. If inspection 
can increase production efficiency by five percent —and Mor- 
gan says that 10 percent is possible—the industry would 
save about $500 million a year. 

Eventually, the biggest user of CIT scanners may be the 
lumber industry, which will use them to scan logs for 
internal, life-shortening imperfections. Each year, about 
two million wooden utility poles have to be replaced, at an 
average cost of $500 each. With CIT scanners singling out 
the duds before they are shipped, many millions of dollars 
will be saved each year. Lumber mills will also CIT-scan 
logs before milling them into boards—to find knots, splits, 
and other imperfections, and to quickly determine the best 
way individual logs should be cut up to yield maximum 
board footage. 

Besides these point-of-production uses, a more important 
use of the scanners could be the inspection of lumber prod- 
ucts that are already in service. Carried in cherry pickers, 
they would examine standing utility poles, doing in seconds 
what human inspectors take many, many minutes to do— 
and do less thoroughly. 

Lowered underwater, the scanners would examine the 
wooden (or concrete) pilings in harbors and dockyards, doing 
so for a small fraction of the money human divers earn for 
doing the same job. Mounted on gantries, they could also 
be driven onto railroad tracks to scan shaky wooden trestles. 

Other basic industries also have a need for the scanners, 
according to the market study. In the automobile industry, 
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if they do no more than inspect newly cast engine blocks 
before they're milled— detecting the one in 10 blocks that 
has serious internal casting flaws—they will pay off. These 
flaws don't show up now until much manpower- and energy- 
wasting milling has already been completed. 

In the aerospace industry, the machines could scan jet- 
engine turbine blades, rocket motors, and aircraft struc- 
tures, all without disassembly. The passenger-airline busi- 
ness would benefit, too, both on the production line and 
with between-flight inspections. 

The machines will also be used for research purposes 
at labs and museums around the world, not for ferreting 
out fried chicken but for doing nondestructive analysis of 
priceless art objects and scientific artifacts. The scanner at 
the Smithsonian has already tested a very old violin, pre- 
Christian ceramics, and a collection of ancient doorknobs. 
Such analysis could unmask forgeries or guide conserva- 
tion work. 

"If researchers want to examine a mummy, for example, 
they won't have to unwrap its windings," Morgan said. 
"They'll even be able to leave it sealed in its sarcophagus.” 


Drive-in scanners 


Most of us, of course, have no need to X-ray mummies, 
but it may not be long before CIT scanners have a direct 
impact on the lives of consumers. They may begin to re- 
place airport X-ray machines, for example. More important, 
drive-in scanning centers for inspection of on-the-road auto- 
mobiles is a real possibility. 

Morgan told me that such auto scanners would be able 
to diagnose defects in any of an automobile's many parts 
and systems. At first, this would be done by having the 
scanner look at particular suspect components. A different 
beam pattern would be needed to resolve the detail of the 
microchip in the dashboard clock, let's say, than to peer 
inside the door locks. The car would undergo one kind of 
test to check out engine components, another to inspect 
for body rust. 

Eventually, whole-car scans might be practical, when ex- 
tremely complex programs are written that will not only 
control the machine but also analyze its copious output. 
Even so, says Morgan, the cost of a bumper-to-bumper in- 
spection should be only about $60. This could greatly re- 
duce the numbers of faulty automobiles shipped and help 
owners identify any nagging defects. Just think of it: no 
more lemons. us 


Simon's magic box. 
to change the way 


the world looks at slides. 


Now for the first time, one ingenious 
compact system lets you sort, edit and 
view your photographic slides. Conven- 
iently and effortlessly, without a closetful of 
bulky equipment. 

Every detail your camera captures on 
film, the SimonSlide Viewing System unlocks 
for you. Simon projects your images with 
such startling clarity, it's as if you're seeing 
your slides for the very first time. Sharpness 
on the big 8 x 8" optically enhanced screen 
is superb, with a breath-taking realism no 
print enlargement can match. Its brilliantly 
conceived editing rack also makes arrang- 
ing your slides more pleasurable than you 
ever thought possible. And the portable 
Simon sets up instantly—freeing you forever 
from the bother of slide sorters, projectors 
and screens. 
bigger or gigantic image. 

jer or ic e. 

Conventional slide viewers let you see 
your slides in only one size—usually doub- 
ling or tripling the height and width of the 
image. You can't enlarge the image to 
make out fine details, a frustrating draw- 
back. Only Simon lets you view your 
Slides at three steps of magnification— 
from full-frame to extreme 
closeup. You can inspect your en- 
tire slide, then rotate the 3 preci- 
sion ground lenses to zoom in for 
a closer look. 

At 5x magnification, 
you see your entire slide re- 
produced as a bright 5 x 8" 
image (more than double 
most standard print enlarge- 
ments). No need to 
dim the room lights. 
Simon's powerful 
halogen lamp and 3- 
condenser optical 
system produce a 
brilliant clear image. 
Your slide is evenly 
illuminated and in 


Bottom: 22x enlarge- 
ment tor critical in- 
spection of fine 
detalls. 


focus across the screen—comers as well 
as center. 

Tum the control dial and you move to 
8x. Now your image completely fills the 
Screen. Every detail stands out in crisp 
relief. Only Simon gives you this screen- 
filling magnification— perfect for group or 
business presentations. 

Another turn of the 
dial shifts you to 22 x — 
a magnification equiv- 
alent to a 22 x 33” en- 
largement. Now you 
can check to make sure 
a slide is in focus and 
properly exposed be- 
fore ordering expen- 
sive enlargements. This close 
up, no defect escapes detection. 

Simon's ingenious vertical 
stack loader holds forty 35 mm 
slides (or 110 or superslides). 
Slides load easily—just drop in a 
Stack. The ball-bearing transport mecha- 
nism makes slide changing smooth as silk 


‘Simon's exclu- 
sive 3-range 
magnification. 
Top: 5x yields 
full-frame 5 8 
image. 

With its exclusive 
snap-on editing rack you 
also save the expense 
of a separate light box. 
And it's far more 
comfortable to use 
than conventional 
slide sorters which 
make you stoop 
over your work. 
Simon stands up- 
Tight, letting you sort 


Middle: 8x 
magnification 
fills screen 
(black square). 


viewing than ordinary diffusion light 
boxes. Remove editing rack to view un- 
mounted film, large-format images, even 
x-rays. Quick release roller grip holds 
firmly, won't scratch film like clips. 

Simon measures 6 x 9 x 1l" folded, 
weighs only 8 lbs. The case is high-impact 
plastic. Uses standard 50 watt projection 
lamp (included). Plugs into any wall outlet. 
Accessories include clear overlay sheet 
for making cropping or editing notes on 
screen and 6.4 x 8” mylar mask to 
visualize proportions of 8 x 10" 
blowup. Comes with vinyl dust 
cover, high-low lamp switch, cord 
Storage retainer, instructions. 


The Simon Slide Viewing System 


Portable Simon folds out adds immensely to your enjoy- 
for use. Big 8 x 8" screen 
gives a brilliant image. 


ment.of photography. And Simon's 
vivid clear image and 3 magnifi- 
cation ranges make it an indispensable 
tool in the professional studio. 

This exciting innovation in photog- 
raphy is available by mail exclusively from 
The Sharper Image. Right now you can 
own this complete slide viewing system for 
$50 off the regular retail price. But supplies 
are limited. Order your Simon slide viewer 
today and discover the world of riches hid- 
den in your slides. 


ORDER TOLL FREE. — 


For fastest delivery, credit card holders 
may call toll free. Order product 
#MSM75¢ for the Simon Slide Viewer. 
Or send a check for $149 plus 6.50 deliv- 
ery. CA residents add 6% tax. 


800 344- 


4444 
Overseas/Canadian (415) 788-4747 


THE SHARPER IMAGE" 


406 Jackson Street, Dept. 8246 
San Francisco, CA 94111 ©1963 The Sharper Image 


Phase-change 
solar water 


——a little more expensive, 
alot more efficient? 


eaters 


Freon boils in the collector 
and condenses in the 

heat exchanger. Result: 
more heat in your tank 


By MARK BITTMAN 
DRAWINGS BY ADOLPH BROTMAN 


Hugh Schoelzel, a pilot by trade, put 
much thought and work into his new 
energy-efficient house, which sits on 
a ridge near Litchfield, Conn. The 
house works well: Last winter its only 
additional heat was from a half cord 
of wood burned in a stove. “And some 
of that was because we like to cook on 
the wood stove,” says Schoelzel. 

Schoelzel was similarly thorough in 
choosing his domestic-hot-water sys- 
tem. His choice was a refrigerant- 
charged solar water heater made by 
Suntime Systems of Bridgton, Maine. 
“There was no reason, given this loca- 
tion, to go with any other type of sys- 
tem,” asserts Schoelzel. 

He may have a point. Solar water 
heaters that circulate a refrigerant 
through the collectors eliminate many 
disadvantages inherent in other sys- 
tems, which generally use water or an 
antifreeze solution (water and glycol). 
With water in the collector, you have 
to provide freeze protection, usually by 
designing it to drain automatically. 
With antifreeze, you have freeze protec- 
tion, but you must watch out for corro- 
sion. And some antifreezes are toxic. 

Refrigerant systems present none of 
these problems. “In the "70s, I couldn't 
believe that solar engineers were ig- 
noring refrigeration techniques," says 
Suntime engineer Roger French, a pio- 
neer in refrigerant-charged systems. 
“When you're looking for a noncorro- 
sive, nonfreezing medium, refrigerants 
are ideal.” 
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On a winter day, Suntime's thermosiphon 
system works as follows: At dawn, the re- 
frigerant (then a liquid in the bottom of 
the collector) might be 30 deg. F, the pres- 
sure in the loop might be 28 psi, and the 
water in the attic storage tank might be 55 
deg. As the sun warms the collector, the 
refrigerant (selected for its low boiling 
point) boils, and the vapor rises in the 
collector. As soon as the refrigerant is 
warmer than the water in storage, it starts 
condensing in the heat exchanger, giving 
up its latent heat to the water. Gravity pulls 
the liquid refrigerant to the bottom of the 
collector, and the cycle repeats. 


LIQUID REFRIGERANT 


Refrigerant systems may require less 
maintenance than other solar water 
heaters. They also seem to be more 
efficient: Some research indicates they 
beat the others by more than a third. 
On the other hand, they tend to be 
more expensive, and installing one 
may require special skills. 

Refrigerant-charged solar water 
heaters are also called phase-change 
systems because the refrigerant heat- 
exchange fluid, typically a fluoro- 
carbon such as R-11, R-12, or R-114, 
changes from a gas to a liquid as it 
picks up solar heat and releases it (see 


HOT WATER OUT 


HOT-WATER STORAGE TANK 


COLD WATER IN 


diagrams). Refrigerant systems come 
in two basic types: active systems, 
which use pumps to circulate the re- 
frigerant and potable water between 
solar collectors, heat exchangers, and 
storage tanks; and passive systems, 
which rely on natural gravity circula- 
tion for heat transfer. The Suntime 
that Schoelzel chose is a passive ther- 
mosiphon system (see diagram). The 
prime advantage of this type is its 
simplicity. In Schoelzel's home, the con- 
trols consist of a pressure-temperature 
gauge—more for information than con- 
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Phase-change water heaters 


trol—and a thermostat that switches 
on the backup electric water heater 
when required. 

But there are disadvantages to ther- 
mosiphon systems, too. The hot refrig- 
erant vapor naturally rises to the top 
of the collector, where it must be con- 
densed so that the liquid refrigerant 
can flow back to the bottom of the col- 
lector by gravity. Since these passive 
systems use no pumps, the hot-water 
storage tank/heat exchanger must be 
installed above the collector for the 
scheme to work, which can complicate 
installation. A 50- to 80-gallon tank 
can be a heavy item to wrestle onto 
your roof or into your attic. Filled with 
water, it may weigh 800 pounds—a lot 
of weight for the structure to support. 
The alternative is that you can put 
the collector on a ground-level rack— 
if you have space and don't mind the 
appearance. 

To lessen the weight problem, the 
Suntime tank is made of stainless steel, 
which makes it considerably lighter 
than conventional tanks. In addition, 
it should be more durable. (While a 
leaky hot water tank in the basement 
is an inconvenience, one in the attic 
could be a disaster.) 

Another thermosiphon system, the 
Solarmagic, made by Ying Mfg., is a 
factory-assembled, one-piece unit with 


. Nothing 


Door frames. Base- 
boards. Floors. Window 
frames. The new Mask-it™ 
tape applicator covers 
them all. All in less 
time, and with less 
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have using a 
roll of tape 
alone. 


the tank at the top of the collector. But 
you don’t have to muscle it onto your 
roof: It’s placed there by a crane. 
The Solarmagic presents another 
potential problem with thermosiphon 
systems: It exposes water as well as 
refrigerant to the weather. Although 
the refrigerant won't freeze below per- 
haps — 130 degrees F, water will. When 
filled, the exposed water tank would 
have considerable thermal mass and, 
thus, would have less tendency to 
freeze. Also, it’s insulated to R-25. (The 
connecting water lines would be more 
vulnerable than the tank, of course.) 
Ying Yu, president of Ying Mfg., re- 
ports that many of his systems are in 
use year-round in the Denver area. “In 
two successive winters, no tank has 
even come close to freezing,” he reports. 
By using pumps and control systems, 
active refrigerant solar water heaters 
eliminate some of the installation con- 
straints (see diagram) and accompany- 
ing complications of thermosiphon 
systems, but they sacrifice simplicity. 


High efficiency? 

Refrigerant solar water heaters 
promise higher efficiency for a num- 
ber of reasons. “Under typical condi- 
tions, it takes 10 pounds of pure water 
to transfer as much heat as one pound 
of R-11 refrigerant does as it changes 
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phases,” says Edward W. Bottum, presi- 
dent of Solar Research Division of 
Refrigeration Research, Inc., which 
makes both refrigerant and antifreeze 
systems. “And water-glycol solutions 
transfer even less heat than water.” 

The basic reason refrigerant systems 
promise higher efficiency is that the 
collector stays cooler. As solar insola- 
tion increases, so does the refrigerant 
flow through the system. It carries heat 
to the heat exchanger faster and keeps 
the collector relatively cool. The cooler 
the collector, the less the temperature 
difference between it and the air, and 
the lower its heat loss. “The collector- 
plate temperature in a phase-change 
system runs about 15 to 25 degrees 
lower than a water-glycol- or air-filled 
collector,” says Bottum. 

Whereas extensive independent tests 
of refrigerant solar water heaters 
haven't been run, Solar Research has 
been testing its own collectors for a 
number of years. "These tests have 
shown that refrigerant-charged sys- 
tems usually pick up 20 to 35 percent 
more heat during a given time period 
than identical collectors filled with a 
water-glycol solution," Bottum reports. 

Bottum also maintains that phase- 
change systems are more efficient on 
days of intermittent sunlight, because 
the boiling—and thus the heat transfer 
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—can start almost immediately. “For 
all practical purposes," he says, “10 
minutes of sunshine will give 10 min- 
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utes of heat transfer. In a hydronic ALUMINUM BOX 
system, a cloud may come over before T F 
the temperature of the collector trig- INSULATION 


gers the circulation pump.” 
Other tests of refrigerant-filled solar 
collectors have been run at the Univer- 
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sity of Michigan. These tests have also 3 Y COPPER TUBES 
z T (FACTORY-CHARGED 
found the refrigerant system consis- WITH REFRIGERANT) 


tently more efficient than an identi- 
cal collector filled with a water-glycol = 
solution (see box, next page). << 8 A REFRIGERANT VAPOR 


Low maintenance? 


Manufacturers claim that refriger- 
ant solar water heaters require much 
less maintenance than other systems. 
Some manufacturers even claim that 
no maintenance is required. Rob Far- 
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WATER 
Refrigerant-charged solar collector made A ANTIFREEZE 
by Norsun, a Canadian company, is un- E 
usual: It has a tube-in-tube heat exchanger 
at the top of the collector. Refrigerant vapor 
rises in the collector tubes and enters the 
outer tube of the heat exchanger. Water or 
antifreeze is pumped through the inner 
tube, picking up heat from the refrigerant, 
and returns to a storage tank (if water) or 
heat exchanger (if antifreeze). The con- 

densed refrigerant flows to the bottom of = LORES 
the collector through two return tubes. 
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Solar water heaters from Solar Research 
Div. of Refrigeration Research, Inc., all use 
water-circulating pumps so the water-stor- 
age tank doesn't have to be above the 
collector. The left and center diagrams are 
essentially the same system, but the left 
one shows the collectors on the roof; in 
the center diagram they're on a rack on 


rington of the Solar Energy Research 
Institute (SERI) finds some merit to 
those claims. Refrigerants don't corrode 
collectors, and the ones used in these 
systems can stand high temperatures 
and don't deteriorate over time. Thus, 
the fluid never needs changing. Yet ac- 
tive refrigerant systems have pumps, 
controls, and sensors that are as sus- 
ceptible to failure as the same parts 
in other solar water heaters. 

Many refrigerant systems must be 
installed by skilled—and highly paid 
—refrigeration mechanics. Installa- 
tion costs may approach 50 percent of 
the total cost of the system. (To over- 
come this problem, manufacturers are 
trying to get as much done in the fac- 
tory as possible, leaving little for the 
field.) Despite high installation costs, 
Schoelzel figures that, after deducting 
the 40 percent federal-tax credit, the 


the ground. Their pumps deliver water to 
a heat exchanger—located above the col- 
lector—whenever the differential thermo- 
stat determines that the refrigerant vapor 
is five degrees warmer than the tempera- 
ture of the water in storage. The heat ex- 
changer must be located above the col- 
lector because refrigerant flow is natural 


cost for his Suntime system was only 
about $100 more than he would have 
paid for a comparable hydronic system. 
“Remember,” he says, “I didn’t have to 
pay for controls or pumps, or for pipes 
running up and down the house.” 

It is difficult to compare costs of 
the various systems available because 
of different collector requirements, in- 
stallation costs, and provisions by each 
manufacturer. My question: “How 
much could I expect to pay for a system 
that provides adequate hot water for a 
family of four in the Northeast?” 

The answers: Ying's Solarmagic— 
“$3,500 to $5,000 for a retrofit, depend- 
ing on installation costs, including 
the cost of renting a crane”; Ra-Los, 
which makes an active system—“un- 
der $6,000"; Solar Research—“$2,000, 
not including installation or a hot- 
water tank"; Norsun—“about $3,000 


Tests, standards, and certification 


The Solar Rating and Certification Corp. 
—an independent organization formed 
by the Solar Energy Industry Assn. and 
the Interstate Solar Coordination Coun- 
cil—certifies, tests, and rates the per- 
formance of solar collectors and solar 
water heaters [PS, June]. But the test 
method used, which was developed by 
the American Society of Heating, Refrig- 
erating, and Air Conditioning Engineers 
(ASHRAE), doesn't work very well for 
passive refrigerant-charged collectors. 
The problem is that the test mandates 
the speed at which the heat-transfer 
fluid must flow through the system. In 
refrigerant systems, however, the rate 
of fluid flow depends on how much 
solar energy is being collected. “To use 
that method on a passive phase-change 


solar collector is totally chaotic," says 
Dr. John Clark. "And you don't know 
what the results mean.” 

Clark is the head of the solar lab at 
the University of Michigan, where for 
the past three years researchers have 
been testing a refrigerant-charged solar 
collector. Their work has formed the 
basis of a new ASHRAE standard for 
testing a phase-change solar collector. 
The tests are now complete, and a new 
standard has been proposed, though 
not approved. “We recommend that the 
refrigerant flow rate and the solar in- 
tensity be measured," says Clark, "and 
the collector's performance rated ac- 
cording to both." If ASHRAE accepts 
the standard, the SRCC will probably 
adopt it, too. 


(thus, the company calls these "passive" 
systems). The right-hand system pumps 
the liquid refrigerant back up to the solar 
collector after the vapor has passed through 
the heat exchanger and condensed. There- 
fore, the heat exchanger does not have 
to be above the collector. Solar Research 
calls this an active system. 


for a three-season system, $3,600 for 
year-round." These costs would be re- 
duced by $500 to $1,000 for instal- 
lations in the South and Southwest, 
where fewer collectors would be re- 
quired. How long it would take to re- 
cover the initial cost in energy savings 
depends on how much you pay to heat 
water now—and how rapidly the cost 
of energy goes up. [For an analysis of 
likely paybacks, see PS, June.] W5 


MAKERS OF REFRIGERANT SOLAR WATER HEATERS 
Charbonnet & Sun, Inc. (thermosiphon), 102 Holly Ridge 
Dr. Slidell LA 70458; Energy Engineering: 2501 Princeton 
Dr. N.E., Albuquerque NM 87107; Hellophase Solar 
Systems (active), 1637 Pontius Ave. Los Angeles CA 

25; Norsun (active), Box 760, Manotick, Ont., Can- 
ada KOA 2NO; Ra-Los Solar Systems, Inc. (active), 559 
Union Ave., Campbell CA 95008; Sol rch Div. of 
Refrigeration Research, Inc. (active, s 
Fifth St. Brighton MI 48116; Suntim: 
{thermosiphon), Box 401, Bridgton ME 
Solar Systems, Inc. (active), 4024 Broadway Rd. E., Phoe- 
nix AZ 85040; Ving Mfg. (thermosiphon), 126 W. 187 St, 
Gardena CA 902. 


The tests produced some interesting 
efficiency data, as well. The research- 
ers used a 40-square-foot, R-11-charged 
collector from Solar Research, and they 
exposed it to the sun for 12 months. 
Results were compared with the per- 
formance of the same collector that 
used a glycol-water solution. The con- 
clusion: Instantaneous efficiency with 
the phase-change fluid was always 
greater than that for the glycol solution. 
For test conditions where the solar in- 
solation was steady and the flow rates 
held constant, for example, the collec- 
tor ranged from an instantaneous effi- 
ciency of 0.42 to 0.43 when filled with 
the water-glycol solution and from 0.71 
to 0.76 when filled. with refrigerant. 
— Penny Wright 
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Dr. Edwards’ air conditioner: 


ROVAC update 


a 


New home air conditioner, undergoing 
tests in Florida, is inspected by Dr. Thomas 


An invention PS has trailed 
since 1970 will be marketed 
soon. But it’s been revamped 


By E. F. LINDSLEY 


A 34,000-Btu air conditioner is running 
quietly outside Dr. Thomas Edwards’ 
ROVAC plant in Rockledge, Fla. Ex- 
ternally, it looks very much like any 
other home cooling unit. But at its 
heart is a rotary-vane compressor, the 
result of long years of research and 
testing by Edwards. PS has reported 
on his progress several times. 

“The push in air conditioners today 
is to achieve maximum cooling effi- 
ciency from the electrical power con- 
sumed,” says Edwards. His ROVAC 
compressor produces more than 15 Btu 
of cooling per watt, compared with 
about 10 Btu for an advanced piston- 
type compressor, he says. Why? It has 
fewer working parts, for one thing, and 
operates with little mechanical friction. 
The working fluid also encounters less 
friction, so ROVAC wastes less energy 
in accelerating and decelerating and 
in changing the volume of the fluid. 


Edwards. A look inside ROVAC unit (below) 
reveals separate motor and compressor. 


But the working fluid itself has 
changed. If you have been following 
ROVAC through the years, you'll re- 
call that the original machine used air 
as the working fluid [PS, Dec. '70, Aug. 
°73]. Indeed, ROVAC is an acronym for 
Rotary-Vane Air Cycle. Edwards' goal 
was to develop a car air conditioner 
that would simply recirculate the air 
from the passenger compartment. He 
successfully demonstrated a prototype 
in actual car tests [PS, Feb. '75]. The 
heart of the system was the ROVAC 
compressor, which is actually a rotary 
circulator with turbine-like vanes ro- 
tating in an oval housing. On the inlet 


side, it acted as a compressor; on the 
outlet side, as an expander. Between 
was a heat exchanger that cooled the 
compressed air inside as outside air 
flowed over the fins. On the expander 
side, the partially cooled but still- 
compressed air expanded to atmo- 
spheric pressure, and its temperature 
dropped to approximately 43 degrees 
F From there it reentered the passen- 
ger compartment. 

ROVAC worked well, but manufac- 
turing and marketing it proved enor- 
mously complicated. One problem was 
that using air as the working fluid re- 
quired a larger compressor than those 
in compact refrigerant-based air con- 
ditioners then being introduced. That 
was particularly devastating because 
it coincided with the manufacturers’ 
switch to smaller, lighter cars. 

Another problem: Edwards needed 
materials that would work without any 
lubrication. He finally came up with 
an ingenious design whereby the vane 
tips are guided by roller bearings that 
ride on a track around the compressor 
housing. But it still wouldn't work with 
no lubrication. The whole concept of 
using air from the passenger compart- 
ment depended on that. As long as 
lubrication was needed, the air condi- 
tioner had to have a closed flow loop 
and heat exchanger. Consequently, Ed- 
wards concluded that he might as well 
go with a working fluid that could do 
its job with a smaller compressor. 

The current ROVAC uses the same 
rotary circulator, but it now cools 
through a standard refrigeration cycle. 
It can use either R-114 (a low-volatility 
fluorocarbon) as the working fluid or a 
non-fluorocarbon such as isoamylene. 
Thus, if fluorocarbons are ever banned, 
ROVAC will still be a viable air condi- 
tioner. With either fluid, the entire 
system can operate at an internal pres- 
sure of only one-fifth that required for 
high-volatility refrigerants. Conse- 
quently, it is not necessary to hermeti- 
cally seal the compressor and motor 
in a welded-steel shell; therefore, you 
can repair or replace either one sepa- 
rately and easily. You can also choose 
a motor for voltage and frequency that 
differs from the U.S. standard; you 
can run it on DC (from a photovoltaic 
source, for example); and you can even 
drive it with an engine. 

Edwards has dedicated his life to de- 
veloping ROVAC. Experiencing both 
frustration and triumph, he has re- 
mained committed to his invention. 
Now he sees much potential for this 
new residential air conditioner and 
is testing a number of them in houses 
in Florida. The ROVAC Corp. (100 
ROVAC Pkwy., Rockledge, Fla. 32995) 
is planning to market them in limited 
quantities. Es 
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Now there’s an amazing, virtually auto- 
matic wrench that almost makes all those 
closed wrenches in your tool box obso- 
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box for the right size wrench for the job, 
because this one tool fits almost every- 
where that a closed wrench is needed! 
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The Sundance 
p————————————————————— 


| Yes! Send us more information on how we can own our own Miles — | 
home with no down payment and below market financing. 
Oo | Mailto: Miles Homes” l 
I 4700 Nathan Lane, P.O. Box 9495 I 
Minneapolis, MN 55440 

| Please check one: [ 
n ] Free color brochure l 

. CI 80 page, full color catalog. 
Miles Homes el (Please send $3 check or money order.) I 
] Name —— IfI 
or | Address l 
l ow l 
B | Si e ———— | 
You're Miles ahead ] Pee ) MPS7-0963 | 
with no down payment. =l 


a me ee mE ums cum NES ag eds DAR CAEN ED at rani e m 


SEPTEMBER 1983 | 65 


Vortex foils 


keep shipping channels open 


CN 


Downward-deflecting vortex foil, shown 
before mooring in 37-ft.-deep berth to keep 
channel open, eliminates dredging. 


Underwater wings fly upside 
down in harbors to keep 
bottom clear of silt buildup 


By CHARLES A. MILLER 


“It’s a passive device,” explained Scott 
Jenkins of the Scripps Institution of 
Oceanography. “It reacts with the cur- 
rent so as to resuspend sediments.” He 
was describing his invention, the vor- 
tex foil, a winglike device moored to a 
harbor-channel bottom. The foil's pur- 
pose is to keep shipping channels open, 
eliminating the need for periodic dredg- 
ing. Tests of the device at the Mare Is- 
land Naval Shipyard show that it works 
surprisingly well—and inexpensively. 

How can an underwater wing circum- 
vent natural silting? "It's simple," said 
Jenkins. "Think of Indianapolis race 
cars. They have wings that are the op- 
posite of airplane wings, creating a 
downward force—a dynamic lift. There 
is a lot of turbulence behind Indy cars 
because of the wings. The vortex foil 
does something similar: It's an upside- 
down airplane wing. The lift acts down- 
ward, in balance with the buoyancy of 
the foil, an upward force." 

Actually, natural forces are not being 
circumvented so much as mimicked. 
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The foils do what a river would do nat- 
urally if it were left to become shallow. 
As a river bottom rises, the water- 
flow velocity increases, and the result- 
ing turbulence scours the bottom to a 
deeper level. 

Jenkins and co-inventor Joe Sparks, 
diving supervisor at the Mare Island 
Shipyard, have made foils primarily 
from high-density urethane foam, but 
they have also experimented with 
structures made of concrete and glass 
microspheres as well as a number of 
other buoyant materials. 

The foil action is twofold: It creates 
turbulence and deflects the flow near 
the bottom. The turbulence is enhanced 
by special geometries such as highly 
swept shapes and spoiler fences on the 
pressure side. (A spoiler fence resem- 
bles dive brakes, or the boundary-layer 
control surfaces you see on the wings 
of commercial airliners.) Said Jenkins: 
“What these features do is create a lot 
of parasitic drag and turbulence on the 
surface and in the boundary layer of 
the foil." 

When the foil deflects the turbulence 
away from the bottom, it lifts the bot- 
tom material—mud—vertically in the 
water. Because mud is made up of very 
small particles, it takes a while to 
resettle. In the meantime, it’s being 


Moored near the bottom, where there is 
a high concentration of suspended sedi- 
ments, the vortex foil creates and deflects 
turbulence, carrying away the sediments. 


carried a long distance downstream. 
Why use a swept foil? The sweep of 
the leading edge is important in gen- 
erating extra vortices—leading-edge 
swirls and eddies. With more vortices, 
turbulence and flow deflection near the 
bottom are increased. The sweep of the 
foil also keeps the foil pointed in the 
right direction. That’s important be- 
cause tidal currents may change direc- 
tion four or five times a day—more if 
there are many local eddies. The shape 
also keeps the center of buoyancy a lit- 
tle aft of the center of hydrodynamic 
pressure—to maintain stable flight. 
The foils fly on a single-line teth- 
ered mooring, like a kite. The moor- 
ing point is in the center of the chord 
of the foil. The foils stay about a meter 
off the bottom and generally work best 
when deployed in dense arrays, usu- 
ally geese-like V formations, to take 
advantage of the additive wing-tip-to- 
wing-tip effect, which makes many 
small foils act like one very large one. 
Research is being sponsored by the 
Office of Naval Research in Arling- 
ton, Va. us 


An Arkla Recuperative 
Gas Furnace Will Cut Your 
Fuel Consumption 


Sounds incredible, but it’s 
true. If within 60 days a new 
Arkla Recuperative gas furnace 
doesn’t save you fuel compared 
to last year, Arkla will take it back and refund 
the furnace purchase price. 

How can Arkla be so confident? A unique, 
patented recuperative heating system design is 
why. Arkla’s Recuperative gas heating system 
actually wrings more heat from the fuel you 
use. So you get more of the heat you pay for. 

Arkla Recuperative furnaces make gas— 
always your most efficient energy buy—an 
even better value. Downflow and Upflow 
models are available up to 120,000 Btu/hr. _. 
with Annual Fuel Utilization Efficiencies / 


Gas: The future belongs to the efficient. 


(AFUE) ashigh as 87%. 

An Arkla Recuperative gas furnace in- 
stalls in the space of a conventional furnace. 
And, because sidewall venting is possible, 
you can replace electric heat without adding a chimney. 

Arkla has been a worldwide supplier of gas 
appliances for over 50 years, and the 
Recuperative furnace is one of the finest prod- 
ucts Arkla has ever made. That’s why every 
Arkla Recuperative gas furnace is backed by 
a limited 20-year warranty. For more 
information and an incredible money- 
back offer, contact your local authorized 
Arkla dealer or write Arkla. 
~ Arkla Industries, Inc., P.O. Box 534, 
Evansville, IN 47704-0534. 
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PS| Whats News 


The computer revolution shows no signs 
of slowing down. In fact, it may be speed- 
ing up. 

For several years it has been possible to 
get a computer for a few hundred dollars 
with ample random-access memory and 
all the other features you need to do seri- 
ous work. But what was often left unsaid 
was that to turn it into a really useful 
device, you also needed a disc drive and a 
printer of some kind. Each of these could 
cost more than the original computer. And 
if you wanted a letter-quality printer, the 
cost would really soar, since most of these 
ran upward of $2,000 until recently. So 
while computer prices were low, the cost 
of a complete work station remained well 
above $1,000, often above $2,000. 

That has changed. Coleco has produced 
Adam, a package that contains a keyboard, 
central processing unit, and 80K of ran- 
dom-access memory; a high-speed tape 
drive (not as fast as disc but a big step up 
from the old cassette-drive arrangement 
used on most low-cost computers until 
now); and a letter-quality printer—all for 
$600. It was the sensation of the June 
Consumer Electronics Show in Chicago. 
Furthermore, at the same show, Atari intro- 
duced a similar package at a similar price. 

Obviously, they won't be the only ones. 
Competition in the computer business 
these days is vicious, and other manufac- 
turers will be racing to match and then 
beat these prices. The result: Total pack- 
ages capable of doing anything a personal- 
computer user might want to do will be 
available in a wide variety of models at 
prices almost anybody can afford. 

We thought this price breakthrough was 
so important that we decided to make the 
new equipment the subject of our cover 
this month. Butthat presented some prob- 
lems. Companies were in such a rush to 
getthe new models out that the news was 
launched before the products were ready. 
Adam is scheduled to be in production be- 
fore you read this, but when we went to 
press we had not seen a working model. 

We'll be bringing you more about these 
remarkable home-computer developments 
in coming months. 


Pictures from the bird 


Several years ago, Comsat said it would 
begin broadcasting TV signals directly 
from satellites to homes in 1986 [PS, 
March '78]. CBS, RCA, and other majors 


announced similar plans. Now, a little- 
known company called United Satellite 
Communications has leased transponders 
on Canada's Anik C-3, launched by the 
Shuttle in June, and it will start direct-from- 
satellite service in October. The signals will 
be beamed to 26 states, mostly in the 
Northeast. They will be strong enough to 
be received with a three-foot dish antenna. 

The new service won't be cheap. The 
equipment to receive the signals will cost 
about $500, and the monthly subscription 
fee will run $30 to $40. 

The news has caught others by surprise, 
and now everyone will want to get into 
the game as soon as possible. Based on 
announcements made so far, the next entry 
will be launched by a Comsat subsidiary 
called Satellite Television Corporation, 
which hopes to have its service on line by 
sometime in 1984. 


Taming killer winds 


Deadly wind shear was the cause of the 
Pan American crash in New Orleans that 
took 153 lives last year. As reported in our 
article in May, the FAA is working on a sys- 
tem that uses Doppler radar to detect wind 
shear. Such a system could keep planes 
out of the path of the dangerous down- 
bursts that sometimes cause crashes. That 
system, however, will not be in place until 
at least the late 1980s. Now, an airborne 
system has been developed by Safe Flight 
Instruments of White Plains, N.Y., and Re- 
public Airlines has announced its intention 
of installing the devices in its fleet. 

The new device cannot totally replace 
the ground-based system. But it can warn 
a pilotthe instant he enters such a danger- 
ous area and tell him what to do to have 
the best chance of flying out. The com- 
pany says the instrument is already in- 
stalled in 40 corporate jets and has been 
tested with promising results on five 
airliners. 


Updates 

* As reported in previous articles on 
geothermal energy [PS, Aug. "72, Nov. ‘74, 
Feb. '79, Jan. '82, Jan. '83], there are many 
problems involved in using the vast quan- 
tities of geothermal hot water underlying 
California's Imperial Valley. Its mineral con- 
tent is very high, which means that scale 
can accumulate and clog up pipes rapidly, 
and its temperature is not very high, which 


makes power generation inefficient. Now 
San Diego Gas & Electric thinks the prob- 
lems have been solved—at least suffi- 
ciently solved to begin construction of a 
45-megawatt plant in Heber, Calif. It will 
use some 12 production wells, drawing hot 
water from between 4,000 and 10,000 feet, 
and will be the first commercial large-scale 
plant in the world to use low-temperature 
water for the generation of electricity. 

* The attempt to build laser weapons 
for space continues [PS, Nov. '81]. Re- 
searchers at Lawrence Livermore Labora- 
tory recently conducted what they call a 
successful underground test of the Excali- 
bur X-ray laser. The immense blast of en- 
ergy needed to power the beam came from 
the explosion of what the researchers 
called "a small, low-yield nuclear device.” 

* Power engineers have long dreamed 
of making generators and electrical trans- 
mission lines of superconducting materi- 
als to cut the large losses associated with 
the generation and distribution of electric 
power [PS, May '81]. Now, a milestone: 
General Electric has completed first tests 
on a superconducting generator under 
load. It produced 20 megavolt-amperes of 
power—enough for a community of about 
20,000. The original promise of such a unit 
was that it should be much smaller than a 
conventional one. It was: It's about half 
normal size and is cooled to 452 degrees 
F below zero. 


Honors 


Robert Gannon's article on his experiences 
in helping set the world distance soaring 
record [PS, April '82] has won the Harris 
Hill Soaring Corp.'s annual award for an 
article about soaring. The judging commit- 
tee said that his article was clearly the 
judges' first choice but that his book Ha/f 
Mile Up without an Engine was also highly 
regarded. Gannon is an enthusiastic pilot 
of propeller planes and sailplanes and has 
reported on his experiences in these fields 
for many years in PS. His most recent 
piece, in this issue, is about the exploding 
field of ultralight aircraft. 


Ü vé. 
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New materials, 
new designs: 


new-wave 


ultralights — > 


ABOUT THE AUTHOR 


Contributing Editor Robert Gannon's first flying article—on 
soloing in a glider—appeared in PS in 1968. Since then, he 
has written articles on achieving his power license, aerobati 
and helping to break the world's distance record for two- 
place sailplanes. This article is a milestone—his 100th for 
PS. When not writing for PS, he teaches writing at Penn 
State. Above, Gannon makes his first solo ultralight flight, 
inan Eipper Quicksilver MX supplied by Windstar Aviation 
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New technology revolutionizes 
fun-flying, luring first-timers and 
one-time pilots into the skies 


By ROBERT GANNON 


Finally, I'm about to try it myself. I shove the throttle for- 
ward, and suddenly, near the back of my head, the twin- 
cylinder Rotax leaps from a putter to a chain-saw roar. I 
begin to roll forward, bumping. I'm hollow-stomached with 


first-flight jitters, quivery because I'm out here in the ope 
skimming along in a patio chair, moving faster and fa. 


the near-freezing wind needling into my forehead. Suddenly 
rain pummels my face—no, not rain but morning dew flung 
the nose wh And now, as I relax forward stick 

ssure, the ground suddenly drops away, and I’m lifting . 
lifting... 
The boom in ultralights was probably inevitable. The 
trend—aviation rediscovering itself —had to come, and come 
now. Why? Because, first, technology allows it. Second, a 
Continued 


Ultraflight's Lazair (top, 
facing page) features My- 
lar skin, twin 100-cc (six 
cu. in.) engines, and an 
inverted V-tail. Optional 
floats are now available 
for many ultralights. The 
Kasperwing (above) by 
Cascade, tailless but with 
wing-tip rudders, is able 
to sink with the engine off 
in a nearly vertical de- 
scent. The fiberglass-and- 
Lexan cockpit pod is an 
extra-cost option. At left, 
Kolb's Ultrastar, with a 
tubular fuselage, strut- 
braced double-surface 
wings, welded chromalloy 
cage structure, and con- 
ventional steering, repre- 
sents a new trend in 
ultralights. 


SEPTEMBER 1983 | 71 


I Rally Sport by Rotec (top) is the only ultralight 

promoted for aerobatics. Critics say that ultralight pilots, most of 
whom have limited training, should not be encouraged to per- 
form aerobatics. Most large manufacturers are now producing 
two-place training models, which are classified, for the time 
being at least, as experimental. Two-seater above is Gemini's 
twin-engine Hummingbird. The basic Kasperwing (center, right) 
uses pilot-weight shift for pitch control and a wheel for com- 
bined yaw and roll control. Pterodactyl's Ascender Il + (right) 
features a forward-jutting, stick-controlled canard and huge 
fiberglass spring-rod-suspended wheels that allow 
more-comfortable pasture landings. 
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generation of hang-gliding enthusiasts is moving toward 
middle age. And third, the rest of the sport-aviation world 
has been pricing itself out of existence, or at least out of 
sight. Until recently, the weekend pilot who just wanted to 
get up in the sky simply couldn't afford it; the man in the 
Street almost stopped dreaming. 

Enter the ultralight—relatively cheap (roughly $3,000 
to $7,500), astonishingly easy to fly, and safer than you 
might think. It runs on ordinary gas and requires only an 
80-foot pasture for a runway. Furthermore, anyone who has 
Strength, wits, and nerve enough to strap himself in the 
seat can legally fly one. You don't even need a driver's 
license. 

No one knows for sure, but the best guess is that this 
year perhaps 45 companies will produce some 12,000 
ultralights. Most in the industry agree that sales will prob- 
ably reach $80 million, which is considerable growth from 
zero less than a decade ago. 


Origin of a species 

The birth of the movement can be traced to the early 
1970s, when a few adventuresome hang-glider enthusiasts 
bolted garden-tractor engines to their gliders, launched 
themselves with a run, and steered by shifting their torsos 
to change their craft's center of gravity. 

Soon they were adding innovations: wheels; a canvas seat; 
a single, rigid wing; a tail. Then came the rudder and ele- 
vator and lines to move them. Suddenly the machines began 
to look familiar: The Wrights' Flyer I of 1903 had been 
reinvented. 

Well, not really. Engines producing the same horsepower 
asthe Wrights' did now weigh just one-tenth as much. Aero- 
nautical engineers have new materials—lightweight, 
strong, and tough enough to construct a feathery, stable, 
and safe plane, with wings generating high lift at almost a 
crawl. A craft can now come in a kit at an affordable price 
and can be erected and flown by anyone in the world. 

One ofthe early models was the Eipper (pronounced eye- 
per) Quicksilver, an adaptation of an extremely stable, rigid- 
wing hang glider. It was a further refined, second-generation 
version of that aircraft that I was in today. 

The ground drops away, just plummets beneath my out- 
stretched legs, and my stomach does a freaky little squish 
as a tiny stab of fear squirts through me. I'm climbing at 
about 800 feet per minute. At this rate I'll be a mile high in 
6% minutes. Maybe I'm rising too fast; maybe I'm gripping 
the stick too tight and pulling. I take my hand off to see. 
The stick stays still, and the little craft continues its rise, 
stable and sure. 

I'm flying in the predawn silence of late spring, above a 
grass strip next to Maryland's Harford County Airport, and 
this is my solo. 

"Nice takeoff," says a voice in my ear, momentarily star- 
tling me. "You're doing real well." That's Gordon Hutton, 
my flight instructor, speaking into my radio helmet with 
that bored Chuck Yeager voice that all longtime pilots 
cultivate. I lean forward (carefully, because there are no 
shoulder straps—which doesn't make me overjoyed) and 
look down between my knees. There’s Hutton down there, 
face upturned, shrunk to marionette size. 

I look level again—and suddenly, the sun. My upward 
speed has forced it to rise early. 

This ultralight I was flying, this Eipper Quicksilver MX, 
this sky-climbing dune buggy, is the nation's favorite. Some 
7,000 have been sold, far more than any other. Eipper not 
only produces more ultralights than any other ultralight 
manufacturer but also makes more planes than Piper, 
Cessna, and Beechcraft—and on two occasions nearly tied 
those companies' combined monthly output. This year 
Eipper expects to sell 2,800 units, or about $12 million 


worth. Of all the ultralights in existence—between 20,000 
and 25,000, estimates Eipper president Lyle Byrum—about 
27 percent are Quicksilvers. 

Ultralights come in an amazing variety of forms, but my 
$5,000 model is fairly typical. The main thing that distin- 
guishes it from most earlier craft is that it looks like an air- 
plane—well, maybe a child's drawing of one—with wings, 
rudder, and elevator pretty much where they should be. The 
pilot sits in a cage of blue-anodized, aircraft-grade alumi- 
num, with the 33.5-hp engine mounted high and behind 
him, up near the wing where the 52-inch pusher propeller 
can blast the tail surfaces for enhanced control response. 

The gas tank—translucent so you can see how much fuel 
is left—holds five gallons, which, with the 368.3-cc (23 cu. 
in.) engine pushing you at a typical 37-mph cruise speed, 
will tote you a hundred miles. 

From the center of the Dacron-covered 32-foot wing, a 
three-foot king post juts skyward. And from the post's top, 
harp-taut guy wires run to the wing and tail section. Simi- 
lar cables stretch from the tubing around the pilot cradle. 
The tubes and cables form a mass of triangles, basic shapes 
of rigidity. 

At 1,000 feet or so (I can't be sure; there's no altimeter), I 
ease back the throttle to cruise at 35 mph or so (I'm not sure 
of that either; no airspeed indicator). Whoops—too slow. The 
235-pound craft seems to be settling, so I nudge the power 
forward and edge up again. With my hand off the stick, the 
increased power automatically lifts the nose—or rather, my 
feet. I ease back, and my feet gently lower. 

Most ultralights have at least the basic instruments, but 
Hutton has removed. mine. "Better to learn your speed by 
sound," he says. 

My left wing enters an updrafting thermal, and the craft 
tilts to the right. I automatically push the stick left and stamp 
on the left rudder pedal. Wrong. The pedals on this train- 
ing model are bolted solid, useless except to rest my feet. All 
steering is done with the rudder—activated by the stick. 
That's odd... 

What seem like backward controls upset some pilots. In 
fact, they upset all pilots when they try them for the first 
time. (Non-pilots don't know the difference, so they find 
the system just fine.) 

Pilots make up the majority of people who are buying 
ultralights, *and we've only scratched the potential market," 
says Stephen Theifen, spokesman for Pioneer International 
Aircraft, an old-line aircraft company that has just moved 
into ultralights with a 22-man engineering group and slick 
merchandising. 

On the other hand, Robertson Aircraft, another old com- 
pany new to ultralights, feels that the pilot market is 
limited. Robertson's B1-RD was introduced in 1982, and sales 
efforts were directed almost exclusively to holders of pilot's 
licenses. ^We've had pretty decent results. We sold 325 units 
in the first eight months," says spokesman Jim Larsen, 
“but we'd like to see a volume of 1,000 to 1,500 a year, and 
to do that we'll have to penetrate the public market." 
Bird's-eye view 

From 1,000 feet up I follow a road, whizzing right over a 
stoplight and traffic jam. I see a hawk and edge over to it, 
and we glide side by side for a minute, kinfolk. I sail over 
my motel and note that there's a back road, a hidden short- 
cut to the airport. I turn south. 

"OK, you're getting a little far away," says that suddenly 
annoying voice in my ear. "I'd like you to come back for a 
nice landing. The wind has picked up a little, and it's com- 
ing directly from the west" 

That's not good news for me on my first solo. 

The wind is the enemy. Few ultralights are destroyed by 

Continued 
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crashes; many are demolished by wind, usually flipped over 
while parked. You can take off in 15-mph winds, but to be 
safe you should have someone supporting the wing. Land- 
ing in high wind is even trickier, but it's possible. 

Are ultralights really safe? "The first time you look at 
one of these things," says Bob Grove, a Bellefonte, Pa., 
Teratorn dealer, “you think someone would be crazy to go 
up in it. But the fact is, they're actually quite safe." 

That seems to be true. Certainly they are easy to fly. 
And the backyard manufacturer using shoddy materials 
and untested designs, numerous only a couple of years ago, 
has largely faded away. 

Today, accidents are rarely traced to bad design. They're 
caused instead by improper construction or by hot-dog pi- 
lots—those who attempt rolls too close to the ground; those 
who skip preflights and bypass maintenance; those who 
land with a slam and take off again without checking; those 
who try aerobatics without training or in an unstressed 
plane or with unfastened seat belts (honest); and those who, 
in odd situations, panic. 

Statistics kept by the Experimental Aircraft Assn.’s 
5,100-member ultralight division lists something more than 
200 accidents in 1982, everything from bent landing gear 
to fatalities. "The operator was usually doing something 
dumb,” says association spokesman Ben Owen. “We had 
slightly more than 20 fatalities, and with 16,000 ultralights 
flying, that really isn't too bad." 

To combat even the appearance that the sport is danger- 
ous, the Air Safety Foundation and Powered Ultralight 
Manufacturing Association will shortly be joining in a two- 
pronged safety program of pilot examination and design 
certification. 

The question of two-place training is an interesting one. 
By definition, two-place models can't be “ultralights.” In- 
stead they're classified “experimental,” and as such cannot, 
by Federal Aviation Administration rules, be used for profit. 
So dealers can't charge for lessons. What they do instead is 
charge perhaps $350 (for non-pilots) for ground school and 
toss in the two-place lessons free. 

The status of two-place ultralights is bound to be clarified, 
though, because every substantial manufacturer either has 
a two-place model now or is designing one. The old method 
of teaching a beginner to fly by helmet radio is quickly 
passing. And there are other trends: 

* Controls. These will almost certainly become conven- 
tional. Few weight-shift planes—those controlled by the 
pilot moving the center of gravity—are being produced 
today, and in most new models the stick controls ailerons, 
not the rudder. 

* Wings. Most wings today are simply wire-guyed tubes 
bent in the shape of an airfoil with a single layer of Dacron 
stretched across them. Double-surfaced wings increase climb 
rate and decrease pitching. They cost more but are on the 
increase. And collapsible wings are yielding to rigid wings. 
"Rigid wings are more efficient and give better control," 
says ultralight manufacturer Homer Kolb. “Collapsible 
wings were fine for hang gliders, to be hand-carried up 
mountainsides for launching. But ultralights can be 
trailered in large sections for fast setup.” 

* Cockpits. In most ultralights the pilot sits out in the 
open. The trend seems to be toward motorcycle-type wind- 
screens and fully enclosed cockpits. 

€ Structural members. High-grade-aluminum (T-6) tub- 
ing is the preferred material now, but some manufacturers 
are moving to welded chrome-molybdenum steel. More 
expensive, time-consuming to fabricate, and requiring ship- 
ment partially assembled, structures of chrome-molyb- 
denum are much stronger and less subject to wear. 

* Bracing. About half the models are king-post-and- 
cable-braced; half are strut-braced. Cable bracing is cheaper 
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but more complicated. Strut bracing is quicker to assem- 
ble and produces less drag. The trend is toward struts. 

* Engines. For the time being, two-cycle, twin-cylinder 
engines will probably remain the standard, though some 
manufacturers are tinkering with single-cylinder, four- 
stroke engines or twin, lightweight, wing-mounted setups. 
The movement, of course, is toward smaller engines devel- 
oping more power, needed not for speed but for high climb 
rates. The faster the climb, the less likely that the plane 
will be subject to downdrafts. 

€ Exotic and composite materials. Some are already 
being used, some only examined. Carbon-filament (graphite- 
epoxy) material is being looked at increasingly for spars. 
It's strong and stiff but tends to shatter on impact —and 
it's expensive: A set of $40 aluminum spars costs about $800 
if made of carbon filament. Some manufacturers are trying 
Kevlar-fiber spars. Kevlar aramid fiber, used in bulletproof 
vests, is 45 percent lighter, twice as strong, and three times 
stiffer than fiberglass, but it costs three times as much. 
Mylar, the principal skin material on the Solar Challenger 
[PS, June], will become more common, some believe. It's 
already covering the Lazair, made by Canada's Ultraflight 
Manufacturing Ltd., and the result is an elegant, trans- 
parent dragonfly. The material is lightweight and tough, 
and it heat-shrinks taut. But if it begins to tear, the rip 
continues to the closest structural member. American Aero- 
lights’ new Falcon is covered with two-mil Tedlar, another 
Challenger material. Cowlings and fuselages of fiberglass 
are becoming common. 

I swing into final and—too high! No, it only looks that 
way. I pull the throttle to idle, point the nose down for more 
speed (careful, not too much; the redline speed is only 63 
mph), and drop, gliding in a six-to-one ratio—six feet for- 
ward for every foot down. 

A glance at the windsock tells me the crosswind is at about 
seven mph—piece of cake. I wallow a little (there’s that stab 
of fear again), crab a bit into the wind, hold myself back 
from flaring too soon—hold it, hold it—then ease back, back, 
back, and stall just as I touch. 

But I don't get out. I sit there a long moment, holding the 
magic, keeping the spell. 

Iam Icarus triumphant. us 


Whatis an ultralight? 


The Federal Aviation Administration has accomplished a 
remarkable thing: It has developed a significant and far- 
reaching regulation that has largely satisfied most of the 
people it affects—ultralight pilots, aviation organizations, 
even manufacturers. 

It did so by virtually bowing out of the ultralight business. 
The FAA, in effect, said that it is concerned with persons 
on the ground and other users of the airspace, but the 
safety of the ultralight flyer himself is something the bu- 
reaucracy doesn't want to deal with. 

An ultralight, the FAA has determined: 

* Can weigh no more than 254 pounds, including the 
engine. 

* Can carry no more than five gallons of gas. 

* Is limited to a single occupant. 

* Has a maximum level-flight speed of 55 knots (63.3 
mph). (This the only part of the regulation that has gener- 
ated opposition.) 

* Stalls at no more than 24 knots (27.6 mph) with the 
power off. 

e Can fly only during daylight hours with good visibil- 
ity over noncongested areas and is subject to certain regu- 
lations when flying through controlled airspace. 

If those conditions are met, the plane need not be 
inspected, certified, or even registered, and the person who 
flies it needs no license.—A. G. 
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Two stunning new 


$600 
computer 
packages 


Now a small investment buys 
a whole system—including 
a letter-quality printer 


TAPE DRIVE 


By WILLIAM J. HAWKINS 


PHOTO BY GREG SHARKO KEYBOARD 


Cxicaco 
A beautiful woman sat in an enclosed 
glass cage 20 feet in front of me. That 
was as close as I could get. Hundreds 
of people bobbed and weaved for a bet- 
ter look. Most, however, had to settle 
for watching over the closed-circuit TV 
monitors that dotted the ceiling. But 
no eyes (well, at least not my eyes) were 
on the woman. They were focused on 
Adam—a new home computer from — Coleco's Adam computer comes as a sys- 
Coleco that she was demonstrating at — tem of three components designed to work 
the recent Consumer Electronics Show —and sell—as a package. Optional gear 
held at Chicago's McCormick Place. is available but not needed for basic jobs. 

Continued 
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Computer module converts ColecoVison 
game into an Adam computer. The game 


Adam was the sensation of the show. 
It attracted attention because it offers 
a complete system at a price far below 
anything available until now. The sys- 
tem includes a computer with 80K of 
memory, full-size keyboard with word- 
processing function keys, high-speed 
data recorder, and, most surprising, a 
letter-quality printer. The package also 
includes BASIC, a word-processor pro- 
gram, and a game. The price: $600 for 
everything. All that's needed is your 
home TV. 

Adam wasn't alone. Down another 
aisle at CES, Atari was introducing 
three systems with similar components 
and a similar price tag. 

The race is on: Complete computer 
systems are now available at a price 
that wouldn't even buy a letter-quality 
printer a few months ago. But it won't 
end here. These low-cost systems have 
already influenced the price—and 
sales—of their earlier video-game 
cousins. And they've set off a new 
round of price cutting for present home 
computers and software. How did they 
do it? What do you sacrifice? What will 
it mean to future computers? 


Inside Adam 


“We use Adamnet,” Al Kahn, Co- 
leco's senior vice-president of market- 
ing, told me. “It’s a communications 
circuit inside Adam that allows its six 
microprocessors to work together. Jobs 
can be done simultaneously [comput- 
ing, screen display, data input-output 
operations, and memory control], mak- 
ing the system fast. And circuits can 
be shared among system components." 

Most of the electronics for the Adam 
system is contained in the main con- 
sole, including the main power supply, 
which also powers the printer. “That 
cuts costs,” said Kahn, “since all com- 
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attaches to a rear connector; keyboard and 
printer (not shown) complete the system. 


ponents and the printer use Adam’s 
circuitry.” (But it also means you can’t 
use a different printer or use Adam’s 
printer with another computer.) 

The printer mechanics have also 
been scaled down to cut costs. For 
instance, a stepper motor positions the 
print wheel, instead of a costly motor 
and positioning circuits. The trade-off 
is speed: The printer types at only 
about 10 characters per second. 

Fast enough? Probably not for busi- 
ness use. But it’s faster than most 
people type, so it’s a reasonable re- 
placement for home typing chores. 

Although the printer seems to have 
stirred most of the excitement, the tape 
system Adam uses to save data is re- 
ally innovative. The reason: speed. 

The tape drive uses a cassette sim- 
ilar to a standard audio cassette. (Adam 
comes with one built-in cassette drive; 
a second may be installed for $150.) 
Each cassette holds up to 500,000 bytes 
of data and can transfer data at about 
2,300 bytes per second (19.2K baud). 
Thus, a typical 20K program will enter 
Adam in about eight seconds—only 
about five seconds longer than a more 
expensive disc system. (With older 
audio-cassette-tape systems, you could 
have dinner before a program that size 
was entered.) 

The special cassettes are not cheap. 
Each costs about $10 because the tape 
is specifically formulated for data 
recording. It's been tested (certified) to 
be sure no dropouts (a loss of recorded 
signal causing a loss of data) will occur. 

The heart of Adam is a Z80 micro- 
processor. "That makes it CP/M com- 
patible," said Kahn. To actually use 
CP/M, however, you'll have to add a 
CP/M option, disc drives, and an 80-col- 
umn display board (the standard is 36; 
see table) that will be available soon. 


For now, the most useful software is 
Adam's built-in word-processing pro- 
gram, Smartwriter. Although I didn't 
get a chance to try it (the lady wouldn't 
let me in the glass cage), it is written 
to work with dedicated keys on the 75- 
key keyboard. Move, insert, copy text— 
all the things a word processor is cap- 
able of—are done at the push of a 
button. 

Adam's BASIC program (it comes on 
a cassette) will accept the commands 
used by Apple BASIC. If you know 
Apple BASIC, Adam will be simple to 
learn. (Apple tapes and discs are not 
compatible with Adam, however.) 

If you like games, you can try "Buck 
Rogers— The Planet of Zoom." It 
comes with Adam. You'll be able to 
plug in current ColecoVision game 
cartridges, too. 

Though Adam sounds promising, 
there's a problem: I haven't tried a 
working model. (The photos you see are 
of inoperable prototypes.) That makes 
it impossible for me to tell you how well 
the system lives up to Coleco's prom- 
ises and specifications. Adam's intro- 
duction date is slated for about 60 days 
from this writing—and no working 
models or production units seem to be 
available. 


Atari's answer 


"]t's a public-relations coup, noth- 
ing more," a rather upset anonymous 
spokesman for Atari retorted, referring 
to the overwhelming attention Adam 
has been paid. *Did you get a chance 
to even touch Adam? Have you spoken 
to anyone who has? How good is its 
software? You've got to look at a com- 
petitor with respect, but we have three 
systems now—ready to go—at a com- 
parable price." 

Among an array of new computers, 
peripherals, add-ons, and software in- 
troduced at the show is The Writing 
System, an Atari computer-word-pro- 
cessing system of components for the 
home, priced at $600—and it was 
available for me to use. 

The system includes Atari's 600XL 
computer, AtariWriter word-process- 
ing software in a plug-in cartridge, a 
book on how to write, paper, and a 
letter-quality printer that types at 20 
characters per second. (That's twice as 
fast as Adam's printer.) To complete 
the system, you'll have to add a disc 
drive or cassette recorder—to save or 
retrieve your text —and a TV. (The cas- 
sette is slow but inexpensive.) 

The Atari system uses a conven- 
tional keyboard for touch-typing, but 
it does not have dedicated keys for word 
processing. Instead, special-function 
keys are used—their actual function 
depending on the software used in the 
machine. And besides the AtariWriter 


program, the system accepts standard 
Atari computer cartridges. ^Five hun- 
dred programs are available right now," 
said my Atari source, “and 2,500 are 
planned.” (Most of those are games and 
educational software.) 

How did Atari get the price so low? 
“It’s simply due,” said my source, “to 
design sophistication acquired through 
years in the computer business.” 

Unlike Adam, which uses compo- 
nents that work with each other only, 
Atari’s system consists of separate 
parts, each of which can work with 
other computers and peripherals. “Our 
approach,” says John Cavalier, presi- 
dent of Atari Products Co., “offers con- 
sumers the option of upgrading their 
computer system.” 

That could be an important consid- 
eration to you. But it also means a shift 
of emphasis for computer makers: Now 
they’re talking about capabilities. 

It appears that—finally—comput- 
ers won't be promoted solely on the 
amount of internal memory. Instead, 
the bid for our cash will be based on 
more-important factors: price and cap- 
ability. And those factors will affect 
home video games, home computers, 
even small-business computers. 


Results? 


Computers have already had a dev- 
astating effect on home video games— 
most game makers have posted record 
losses, and discounts are available ev- 
erywhere. Coleco and Atari have made 
things worse. Will games survive? 

“Yes,” says Coleco’s Kahn. “Tech- 
nology evolves; future games will be 
different, capable of doing things pres- 
ent games or computers can’t.” (Rumor 
has it, for example, that Atari has a 
video game in the lab that works by 
reading your biofeedback.) 

In the interim, Coleco is offering a 
$400 add-on system for its ColecoVison 
game: It converts the game to an Adam 
computer. (Other game makers offer 
computer add-on options; they'll be cov- 
ered in a future issue of PS.) 

The fiercest battles will likely be for 
home-computer sales, however, and 


SPECIFICATIONS: ATARI AND COLECO HOME COMPUTER SYSTEMS 


Atari word-processor package (top) uses 
600XL computer, software, and letter- 
quality printer. A similar package is avail- 


those have begun already. Commodore, 
for instance, has dropped the price of 
its Commodore 64 (which now sells for 
as low as $200) and has announced 
plans for a $100 software package, 
called Magic Desk, that makes the sys- 
tem work much like Apple's $10,000 
Lisa [PS, June]. The screen shows a 
desk top, and you perform jobs by mov- 
ing “papers” of text into or out of elec- 
tronic folders and file cabinets. 
Another mass maker, Mattel, has yet 
another twist: Buy the new four-piece 
Aquarius computer—console, expan- 
sion module, data recorder, and printer 
(not letter-quality, however)—for $400, 
and the company throws in a 13-inch 


able for programming and another for 
games. Optional equipment includes a 
numerical key pad and financial software. 


Samsung color-TV set for $100 more. 

Additional peripherals—light pens, 
graphics tablets, mice, voice synthesis 
—are all still options, along with spe- 
cial software. But these prices must 
also drop to keep pace with the ini- 
tial computer cost. I’m sure we'll see 
them become part of special sales to 
lure customers into the store. 

And what of the small-business 
computer? Is Atari or Coleco planning 
a business-system package that could 
make even IBM scramble? 

Said Atari’s spokesman: “I don't 
think we'd like to talk about future 
plans.” Coleco’s Kahn didn’t want to 
talk, either—he simply smiled. Ms) 


Micro- 
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Tip-vane 
windmill 


doubles output efficiency 


Winglike vanes on blade 
tips turn a turbine's rotor 
disc into a ducted fan 


By DAVID SCOTT 
ILLUSTRATION BY RAY PIOCH 


“We need a radically new approach to 
windmill design,” says Dr. Theodor van 
Holten. “It’s the only way we can seri- 
ously tap the immense reserve of power 
in the kinetic energy in the air around 
us.” 

Winglike vanes attached to the end 
of each blade tip could be the answer. 
Similar schemes have been tried be- 
fore [PS, June], but only now has high 
output (40 kW) been combined with 
high efficiency. “Our experiments show 
they [the vanes] can more than double 
the output for a given wind velocity 
and rotor diameter,” says van Holten. 
“This could be a real breakthrough for 
alternate energy.” 

Van Holten is a senior aerodynam- 
ics scientist at the Delft University of 
Technology. The idea for his tip-vane 
invention began with the realization 
of how the simple water wheel had 
evolved into the modern turbine used 
in many dams to generate electricity. 
With these axial-flow turbines, water 
is ducted through propeller blades for 
maximum energy transfer. 

But windmills have not developed in 
in the same way. Van Holten explains: 
“Aerodynamic principles applied today 
are essentially the same as those for 
Dutch 15th-century mills. Though 
there has been a fivefold increase in 
efficiency, the improvement is due to 
advancing technology in blade shape, 
materials, and transmission systems 
and not to any change in the basic 
concept. 

“Designs have been optimized, but 
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so far they've always come up against 
a fundamental law established in 1926 
by Professor A. Betz in Germany. This 
states that the efficiency of any wind 
turbine can never exceed the fractional 
value of '%7, or about 60 percent. The 
reason is that the moving air flows 
more strongly past the turbine disc 
than through it. The whirling blades 
slow down the air, which therefore 
tends to follow the path of least resist- 
ance around the windmill rather than 
through it. We've demonstrated and 
proved this in our wind-tunnel experi- 
ments." 

Van Holten's tip vanes show a way 
around the limitations of the Betz the- 
orem. They increase mass flow through 
the rotor as in a ducted fan. It's the 
same principle that a ship's bow pro- 
peller, a water turbine, or a boxed 
ventilator works on, but in this case 
the duct is not solid—it's made of air. 


How it works 


Conventional aircraft wing tips gen- 
erate two widely spaced vortices of air 
that spiral back in opposite directions, 
inducing unwanted drag. But here a 
short, winglike vane with a similar air- 
foil section is fixed at a right angle to 
each rotor blade (see drawing, next 
page). The vane tips create the same 
opposed vortices, but because of rota- 
tion they create a ring vortex. 

Sincethe tip vortices trailed by each 
vane are closely spaced, they cancel 
each other out and eliminate the swirl- 
ing drag. "It's like ducks flying in close 
formation," van Holten explains. “Vor- 
tices from their adjacent wing tips are 
self canceling, so the birds fly faster 
with less effort." 

With a two-bladed rotor, you get a 
twin-start helix, where overlapping vor- 
tices from front and rear tips at oppo- 
site ends are also canceled out. The 


result is a cone of air that acts like a 
duct, concentrating the flow through 
the turbine. 

A second advantage stems from a 
venturi effect. Similar to inverted air- 
craft wings, the vanes are profiled to 
produce inward lift toward the rotor 
center. The result is a radially deflected 
wake of diffused low-pressure air, which 
actually sucks extra air through the 
rotor. 

With these combined actions, a tip- 
vane turbine can handle up to four 
times the normal volume of air, so it 
extracts a lot more energy from the 
wind. The net power gain is only about 


A 


Experimental tip-vane windmill at The 
Hook of Holland has 8.5-m-dia. rotor driv- 
ing a 40-kW generator. The tower can be 
tilted down for easy changing of vane ge- 
ometry and angle, the area in which re- 
search is now concentrated. The closely 
spaced twin vortices created by the blade 
tips spiral in opposite directions, cancel- 
ing each other out and eliminating drag. 


2% times, however, due to friction-drag 
losses from the vane. But that’s still a 
hefty increase, and it points to a sig- 
nificant improvement in windmill 
efficiency. 

Aerodynamic theories evolved at 
Delft are now being tested on an ex- 
perimental windmill at The Hook of 
Holland, on the wind-swept coast. The 
rotor is 8.5 meters (27.9 feet) in diame- 
ter, and it drives a 40-kW generator, 
turning at 225 rpm in a 22-mph wind. 

“We're still some way from complet- 
ing the tip-vane design,” van Holten 
told me, “and commercial-size ma- 
chines could be five or 10 years ahead. 
Dimensions, profile, and tilt angle 
of the vanes are all critical factors, 
and these need a lot of additional re- 
search.” Meanwhile, his theories are 
being applied to helicopter rotors at 
Ohio State University, where there's 
close cooperation. “They’ve already had 
dramatic results,” he says. “Lab tests 
have shown you need only half the 
power to lift a given weight, and that’s 
a major achievement.” 

Future plans for the tip-vane tur- 
bine are still uncertain. But with its 
success so far, it could become the 
basis for Holland’s mammoth wind- 
energy-and-water-storage scheme[PS, 
April]. In any event, it appears that 
wind-power technology has finally left 
the 15th century behind. us 
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A mountain of man-made 
snow, carefully husbanded, 
cools an office building 


By V. ELAINE SMAY 


Every year since 1979, central New 
Jersey has had mounds of snow that 
last well into the summer. Indeed, last 
May I saw one mound that was 15 
months old. 

That may sound like the dawn of 
a new ice age, but nature is not re- 
sponsible. The snow was made by ski- 
resort-type snow guns and housed in a 
120-by-160-foot plastic-lined pit 20 feet 
deep. Over it is a 30-foot-tall dome. 

The snow—or the cold water that 
forms as it melts—will be used to cool 
a new, 130,000-square-foot office build- 
ing. This is not the first experimental 
system to use stored ice for summer 
cooling. But the others, such as the An- 
nual Cycle Energy System (ACES) [PS, 
Feb. 77], make ice using refrigeration 
equipment. The snow guns used here 
just spray water into the cold winter 
air to extract the latent heat. That 
takes much less energy. 

The dome, the snow, the building to 
be cooled, and another adjacent to it 
make up a new office complex that the 
Prudential Insurance Co. is building 
at Princeton University's Forrestal 
Center. Prudential calls the complex 
Enerplex because innovative energy- 
saving schemes are employed in both 
buildings. Seventy-five percent of their 
lighting will come from windows and 
skylights. The south building will be 
heated and cooled by a ground-water 
heat pump. The north one will use 
passive-solar heat and be cooled with 
water from the ice pond. 

Despite its novelty, the cooling sys- 
tem is straightforward. In summer, cold 
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This snow job provides 


low-tech 


cooling 


water from the bottom of the pit is 
pumped through buried, insulated 
pipes to a water-to-water heat ex- 
changer. There it will pick up heat from 
the water that flows through the build- 
ing loop. Then it will return to the pond 
and be released on top of the snow. As 
it percolates through, it will cause 
more snow to melt. By the end of the 
cooling season, the pond should con- 
tain mostly water. 

In winter, whenever the outside tem- 
perature is below about 26 degrees F, 
three large snow guns will blast out 
snow. Pumps will deliver from 50 to 
150 gallons of water per minute to each 
one. By the end of the winter, there 
should be about 8,000 tons of snow 
—enough to cool the building through- 
out the summer. A standard chiller was 
installed as a backup only. 

The idea was conceived in the mid- 
"70s by Dr. Theodore Taylor, a physi- 
cist then at Princeton's Center for 
Energy and Environmental Studies. 
In 1979, Prudential came to Prince- 
ton looking for energy-saving ideas to 
try in its planned office buildings 
and made a grant to the center to 
pursue the ice-cooling proposal. Don 
L. Kirkpatrick, a mechanical engi- 
neer, was hired to turn the idea into 
hardware. 

At their test plot in an unglamorous 
corner of the Forrestal Campus, Kirk- 
patrick led me up a weedy berm and 
pointed out the pit where they first 
made and stored snow in the winter of 
"I9. For 12 weeks that summer they 
cooled a small building nearby with 
the icy water from the pit. “We could 
turn that leaky old shed into a meat 
locker,” said Kirkpatrick. 

To keep the snow from melting too 
fast, they covered it with straw and 
sheets of cheap plastic. For the follow- 
ing winter, they dug a new pit and 


crowned it with a fabric dome. But 
when they cranked up the snow gun, 
not enough cold air came in the open 
side flaps. As the water turned to snow 
and released its latent heat, the air in- 
side warmed up. “As you get warmer 
and warmer air in front of the snow 
gun, you freeze less and less of the 
water,” Kirkpatrick explained. 


Big pond 


The researchers designed the dome 
over the Prudential ice pond so plenty 
of air can get in. Electric hoists lift it 
20 feet when they’re making snow. 

We ducked into the big gray dome 
through a short, thick door. Inside, the 
air was chilly; four 500-watt lights 
illuminated the massive structure to 
only a dim grayness. Unlike the small 
experimental dome, which is covered 
by a thin fabric skin, this one has an 
insulated (R-30) cover: a waterproof 
fabric on the outside, a layer of nine- 
inch-thick fiberglass under it, and a 
waterproof skin on the inside to keep 
water vapor out of the insulation. 

The snow-making machines they 
chose for the Prudential system are 
more efficient and have greater capac- 
ity than the one they had used before. 
They also caused greater problems. 
The worst: Their nozzles would freeze 
up whenever some contaminant found 
its way through the water line. “That 
usually happened at 3 a.m. and 10 
degrees,” Kirkpatrick related. Despite 
freeze-ups, a late start, leaks in the 
dome, and a very mild winter, the team 
made about 2,500 tons of snow and 
saved enough to test the cooling system 
for a month this summer. 

Tests and calculations indicate that 
cooling the building with the ice pond 
will require about 10 percent of the 
energy a standard chiller would take. 
Furthermore, it shifts the energy use 


away from summer, when the local 
utility like many, experiences peak 
loads. Based on last winter's tests, 
savings should amount to $12,800 per 
year, Kirkpatrick's analysis shows. 
That includes a summer demand 
charge that would otherwise apply. 
Wherever there is significant sub- 
freezing weather in winter and a sig- 
nificant need for cooling in summer, 
ice ponds could make sense. Kirk- 
patrick and Taylor (who have both 
formed companies to commercialize 
them) see process cooling as the best 
application. Last winter they joined 


forces and built an ice-cooling system 
for a cheese factory in upstate New 
York. "A system like that could have a 
payback of less than five years," Kirk- 
patrick remarked. 

Is an ice pond a good bet for cooling 
houses? “For cluster housing in the 
right climate with a central plant, it 
would make a lot of sense," Kirkpatrick 
replied. *But an ice pond in my yard to 
cool my house in New Jersey? No. You 
could do it," he conceded, "but it would 
be costly" And he added, recalling 
frigid nights thawing snow guns: "It 
would have to be a labor of love.” His) 


= 
Snow-making machines used at the 
Prudential ice pond (top) have 18 water 
nozzles above a 10-hp fan and a nucleator 
below, where water and compressed air 
are mixed to form snow. These crystals 
act as seeds for more snow formation. 
The insulated cover on the tension struc- 
ture over the ice pond (above, left) is 
suspended from aluminum arches that 
span the pond diagonally. Four electric 
hoists lift the structure when the snow 
guns are operating. The guns convert 
about 75 percent of the water shot through 
them to snow, calorimetry tests show. 
Technician Carl Roedder (above) takes a 
snow sample for testing. 
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Challenger's first hurrah is highlighted 
by events crucial to its continued success 


By JIM SCHEFTER 


The white pillar of smoke and steaming water vapor stood 
etched like a marble column against the blue sky. At its 
tip sat Challenger, climbing away from Earth toward five 
days of appointments in space. 

After more than two months of delays triggered by a se- 
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ries of leaks in its main engines, it seemed only seconds 
before the speeding space shuttle passed through 100,000 
feet. The Florida beach fell far behind as Challenger tilted 

southeast across the Atlantic. 
In that moment, America's spaceship fleet had doubled. 
In that moment, also, the shuttle program crossed a fine 
line from its developmental phase to its operational phase. 
The long, frustrating years of design and development, 
followed by nearly two more years of tentative missions 
to test and prove its capabilities, were over. The United 
Continued 


Trials and triumphs of Challenger's maiden 
voyage: Tilt table lifts TDRS satellite and 
attached IUS rocket out of shuttle's cargo 
bay (right). Later, a spring-loaded ejection 
system released the satellite for rocket 
launch to geostationary orbit, but IUS 
failed. On the third day, astronauts Story 
Musgrave, (above, left) and Donald Peter- 
son became the first Americans in years 
to walk in space, Tethered to safety slide 
wires, they manually returned the satellite 
tilt table to its stowed position 


States space program soared into a new phase of routine. 

For the next two decades or more, space shuttles will 
move up and down between the ground and space with in- 
creasing regularity. The number of missions already sched- 
uled is astounding: Before the end of 1986, Challenger, 
Columbia, and two other orbiters will shuttle into space 
50 times (see box). That demanding schedule looked impos- 
sible only two years ago. 

To find out what enabled NASA to enter this new era of 
operations with confidence, I talked with NASA program 
managers, executives from the prime contractor, and 
astronauts. I also followed closely the events of Challenger's 
debut mission, a flight that featured several shuttle “firsts” 
crucial to the continued success of the program. 

"Going operational is not a single gate that you go 
through," said Lt. Gen. James Abrahamson, shuttle- 
program director at NASA headquarters. "It's a series of 
things. But my judgment is that we are operational." 

Abrahamson’s statement came after NASA had labored 
to find and fix leaks in Challenger's engines [PS, July]. He 
saw positive results from the delays. *None of us ought to 
be in this business if we're not willing to take a problem 
and turn it into an opportunity," he said. 

In this case, NASA seized the opportunity to improve 
engine inspections, making future procedures both easier 
and more thorough. ^We learned a lot about engines and 
leaks," said Glynn Lunney, manager of the Space Trans- 
portation System program office at Johnson Space Center 
in Houston. It's just one element that is helping to acceler- 
ate shuttle schedules. There are more. 

“We're finding that reflights are getting easier and easier," 
Lunney told me. "The trend of anomalies is down, and we're 
getting comfortable with the vehicles." 

Reflights are what the shuttle is all about—and what 
makes it the most complex vehicle ever built. “It was eas- 
ier flying to the moon," Lunney commented. "Apollo was 
simpler by factors of 10, 20, or even 30.” 

There are advantages to reusability however. When some- 
thing does need repair on the shuttle, it's not likely to mal- 
function again. ^We had a new Apollo spacecraft every flight, 
so we always had new anomalies," Lunney said. “That fac- 
tor just isn't there with the orbiter.” 

Almost all the malfunctions that have occurred in space 
have been in minor components—jammed fans, a faulty 
toilet, and other items that could either be repaired by as- 
tronauts or ignored. Systems crucial to performance or 
safety have performed almost flawlessly. 

“A lot of items are turning out to be even more reusable 
than we expected,” said George Merrick, a vice-president 
for Rockwell International, which builds the orbiters. “The 
thermal-protection tiles are an example. Damage on them 
has been much less than we expected, so there’s not much 
replacement needed. That means faster turnaround between 
flights.” 


Trimming time and weight 


Quick turnaround is essential to NASA's planning. It took 
an average of more than four months to get Columbia ready 
for reflights. With the experience NASA now has, turn- 
around times of less than two months on individual orbiters 
are expected. And some future missions, using different 
orbiters, are scheduled just 18 days apart. 

“It’s all becoming less abstract,” said Lunney. “People 
are learning to shrink jobs and to do jobs in parallel.” 

They are also coming up with changes that make it eas- 
ier to get a shuttle ready to fly. “Changes are a good cali- 
bration of what’s happening,” Merrick told me. “Most of 
the changes are related not to performance but to servicing.” 

For instance, an ablator material in the gaps between 
the orbiter’s movable flying surfaces burns away during 
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reentry. Installing new material is a time-consuming job. 
“We've found that we can replace the ablator permanently 
with black tiles,” Lunney said. “That cuts out one job at 
the cape; we just won't have to do that anymore.” 

Shuttle technicians have also made improvements in re- 
furbishing the solid rockets. And Rockwell is studying the 
potential for replacing the shuttle’s entire hydraulic sys- 
tem with electronic actuators. 

Some changes affect both performance and servicing. 
Challenger’s new engines are nine percent more powerful 
than those flown on Columbia. But because of upcoming 
changes that help reduce the shuttle’s weight, their full 
power may never be needed. 

Each new orbiter weighs a few thousand pounds less than 
the one before, Merrick says, because lighter materials are 
used and new, lightweight thermal blankets replace some 
heavier external tiles. But the biggest weight reduction 
will come in 1985 when filament-wound composite cases 
replace the solid-rocket metal cases. 

“That change alone cuts the total weight by 62,000 
pounds,” Lunney told me. “That translates into an added 
payload capability of 5,500 pounds.” 

But instead of carrying more payload, Lunney says the 
shuttle engines will simply be run at five percent less thrust. 
“At full power, we need to replace the engines’ big turbo 
pumps after two flights,” he said. “With lower thrust, those 
pumps will be good for four flights. We want to fly comfort- 
ably and often.” 

So do the astronauts, but while the procedures for get- 
ting each flight ready to go are becoming simpler, astro- 
naut training must still adjust to the individual mission. 
“Trying to standardize training for a mission is like kick- 
ing a hundred-ton sponge,” said astronaut chief John Young, 
veteran of five space flights that included a walk on the 
moon and command of the first shuttle mission. 

“It takes 700 to 800 hours to train for a mission,” Young 
told me. In addition to spending long hours in NASA's so- 
phisticated simulators, astronauts delve into the design 
and operation of individual systems. “It takes hard work 
and continuous attention to some of the most boring engi- 
neering details you can imagine," he said. 

“We're a long way from being operational in the sense 
that an airline is operational," Young continued. 


Testing the term 


But if operational means flying shuttles routinely and 
regularly while retaining the ability to respond instantly 
to sudden changes, then the events of Challenger's first 
flight tested that definition. 

On board Challenger's roomy flight deck, Commander 
Paul Weitz, pilot Karol (Bo) Bobko, and mission specialists 
Story Musgrave and Don Peterson were at last carrying 
out the chores they'd practiced for more than a year. Among 
the routines they would perform in the next five days: oper- 
ating the first commercial experiment carried into space, 
a two-astronaut spacewalk in the shuttle payload bay, and 
a heads-up short-runway landing. But the first job would 
be launching a 5,000-pound communications satellite and 
its 32,000-pound rocket, which comprised the heaviest, 
and most important, payload ever carried. 

This Tracking and Data Relay Satellite (TDRS) and two 
twins to be launched on later missions are destined to 
replace most of NASA's ground tracking stations. Because 
the shuttles are frequently out of range of the ground sta- 
tions, they have been in communication with Houston dur- 
ing only 15 to 20 percent of each mission. With the TDRS 
system, NASA will have communications with the shuttle 
and other satellites more than 85 percent of the time. 

The powerful Inertial Upper Stage (IUS) rocket attached 
to the TDRS would boost the satellite from the shuttle's 


low orbit to a geostationary position 22,300 miles above 
the equator. 

For the first part of the operation, everything went ac- 
cording to plan. The satellite was held snugly in a ringlike 
tilt table that filled more than half the cargo bay. Eight 
hours into the mission, Musgrave and Peterson flipped 
Switches to tilt the satellite to 29 degrees. 


Rescue mission 


Then, after controllers at two command centers on the 
ground gave the OK, they tilted the payload to 59 degrees 
and triggered a spring-loaded ejection system. The TDRS- 
IUS combination popped out of Challenger's big cargo bay 
as Weitz maneuvered the shuttle out of its way. 

Now under ground control, the satellite's critical maneu- 
vers began. Less than an hour after leaving Challenger, 
the IUS first stage fired to begin the trip to its high orbit. 
The burn was normal. Five hours later, while the astro- 
nauts slept, the second stage fired. 

Eighty seconds into the 104-second firing, disaster struck. 
Pressured by side thrust, the IUS veered sharply off course, 
and the satellite began to tumble violently. "The rates got 
up to 180 degrees a second," said Joe Wellens, TDRS pro- 
gram manager for TRW Space and Defense Systems, which 
built the satellite. Controllers on the ground quickly trans- 
mitted commands to the spinning vehicle, hoping to catch 
an antenna as it swung past. In the next two hours, the 
future for TDRS looked dim. 

“We had to separate the satellite from the IUS," Wellens 
said. “It was our only hope.” But calculations showed that 
the IUS batteries were dying. Without electrical power, the 
separation mechanisms couldn't fire. Then, with just sec- 
onds to spare before the power ran out, one of the steady 
stream of commands got through. TDRS jumped to freedom. 

Within minutes, its little one-pound thrusters had the 
satellite stabilized. But tracking data soon showed the orbit 
to be all wrong—not a circle but an ellipse 21,728 by 13,670 
miles. The satellite was saved, but the troubles were far 
from over. 

The small on-board thrusters could be used to change the 
satellite's orbit, but two of them had been smashed at sepa- 
ration. Nevertheless, NASA and TRW engineers worked out 
a plan to use combinations of the other thrusters in three- 


hour burns to move TDRS up to its geostationary position. 

The plan went into effect in early May. By June, TDRS 
was on station and operating normally. In the meantime, 
an Air Force investigation team delved into the IUS 
problem, and a second TDRS-IUS launch, scheduled for 
August, has been pushed back. 

While ground controllers struggled with TDRS, operations 
could not have been smoother aboard Challenger. Musgrave 
and Peterson carried out their chores with ease, including 
operating the first commercial experiment carried into 
space. The device, supplied by McDonnell Douglas and Ortho 
Pharmaceuticals, separates biological substances with four 
times the purity possible on Earth. 

They intend to have a large-scale unit flying aboard the 
shuttle within three years, to be followed by an automated 
factory that would be dropped off by a shuttle, operate in 
orbit for up to six months, then be revisited. Astronauts 
would retrieve products and resupply the unit with new 
raw materials. NASA would be paid for the service. 

Musgrave and Peterson donned spacesuits on their third 
day in orbit, moved out into the payload bay, and spent 
more than three hours checking their ability to move 
around, use tools, and work outside. The test cleared the 
way for future missions to retrieve and repair satellites in 
orbit. It also showed that contingency procedures to free 
payloads stuck in the cargo bay could be implemented. 

Five days after launch, Challenger dropped out of the 
sky over Edwards Air Force Base, Calif. Using a new 
heads-up display to make landings easier, Weitz brought 
the craft down to the runway. 

Astronaut Joe Engle watched on a television-studio moni- 
tor as Challenger braked to a stop short of the 10,000-foot 
mark. "That's it!" he said. "That landing means we can 
use almost any big airport in the world." 

Indeed, most shuttles hereafter are to land on a Florida 
runway only a few miles from the launch pad. That cuts 
another week from the turnaround time. And in an emer- 
gency, the craft could set down almost anywhere. 

Glynn Lunney looked at Challenger's record with an 
added flow of confidence. "The shuttle's design is already 
more than 10 years old,” he said, "but there's pretty good 
stuff in that ship. 

“Challenger is a happy ship. It worked beautifully" Els] 


Challenger. Five-man crew. 
Retrieval and repair of Solar 
Maximum satellite. Deploy- 
ment of a long-duration test 
satellite to be retrieved in 


Discovery. Four-man crew. 
Two communications satel- 
lites plus small scientific sat- 


Columbia. Open mission. 
Challenger. Four-man crew. 
Three communications satel- 


Discovery. Four-man crew. 


Columbia. Six-man crew. 
Spacelab-3 (which flies before 


Challenger. Four-man crew. 
Two communications satel- 


Discovery. Open mission. 
Challenger. No crew yet as- 
signed. Classified military 


Now the real work begins April 
The space shuttle's ambitious sched- 
ule calls for more than 50 flights through 
1986. Here is a rundown of what to 
expect in the near future, beginning 
with 1983. Only the major payloads 1985. 
and activities are included in the itin- — June 
erary below. 
1983 ellite. 
Sept. Columbia. Six-man crew, in- July 
cluding two non-astronaut Aug. 
scientists for first Spacelab 
mission. > lites. 
Aug. s 
1984 Scientific satellites. 
Jan. Challenger. Five-man crew. Sept. 
One communications satellite. 
Two astronauts will use self- Spacelab-2). 
propelled maneuvering units Oct. 
on spacewalks to test satellite. 
retrieval-repair. lites. 
March Discovery. Five-astronaut Nov. 
crew, including second Amer- Dec. 
ican woman to go into space. 
Third TDRS. payload. 


Jan. 
Feb. 
March 
April 
May 
June 
July 
Aug. 
Sept. 
Sept. 
Oct. 
Nov. 
Dec. 


1985 
Discovery. Classified military 
payload. 
Challenger. Communications 
satellites. 
Columbia. Spacelab-2. 
Atlantis. Space Telescope de- 
ployment and long-duration 
satellite retrieval-return. 
Challenger. Communications 
satellites. 
Atlantis. Spacelab-D1. 
Discovery. Communications 
satellites. i 
Atlantis. Classified military 
payload. 
Challenger. Communications 
satellites. 
Columbia. Communications 
satellites. 
Discovery. Classified military 
payload. First West Coast 
launch (may slip to 1986). 
Challenger. Communications 
Satellites. 
Columbia. Spacelab-4. 
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Inside the P-car, the cockpit pod (right) 
juts out toward the driver so that the 
round dial gauges can be easily read 

through the steering wheel. Under the 

hood (right, center) there's some uneven 
space atop the spare, where small items 
could be stored. This area appears to be 
mostly for access to the brake-fluid reser- 
voir and the back of the dash. The trunk 
(far right) is a deep, envelope-shape space 
behind the engine and should easily hold 
four grocery bags or perhaps two golf 

bags. If you need more room, there's a 

space about four to six inches wide be- 

tween the seat backs and the rear fire 

wall. The 2.5-liter four-cylinder engine 

tucks between the driver and the 
removable trunk liner. 
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Exclusive: PS test-drives the 
long-awaited mid-engine sports car 
at GM's Milford proving ground 


By JIM DUNNE 
PHOTOS BY GREG SHARKO 


You saw the first spy photos in PoPULAR Science [Jan. '81]: 
Pontiac's innovative P-car, a mid-engine plastic-body sports 
car powered by a four-cylinder engine that reportedly could 
deliver the fuel economy of a commuter car. 

Irecently test-drove two of the first available Fiero proto- 
types at GM's home proving ground in Milford, Mich. One 
car had an automatic transmission, and the other had a 
four-speed manual. Overall, the vehicle is a delight to drive, 
but there are some details that may still need attention. 
TIl try to give you the feeling of what it’s like behind the 
wheel of this unusual new vehicle. 

The handling was tidy, certain, and crisp. The manual 
steering provided excellent feedback from the road surface. 
In some cases it seemed to be transferring a bit too much 
information. The tiniest imperfection in the road created a 
slight jiggle in the steering wheel. But I found the ride 
smooth, with none of the harshness I've come to associate 
with the “heavy-duty” handling suspensions of Camaro and 
Corvette. It's quiet in the passenger compartment, with 
most of the engine noise muffled by the power plant's aft 
position. Fiero's drooping hood gives the driver an uninter- 
rupted front view, but since the hood and fenders can't be 
seen from the driver's seat, parking in tight spots can be a 
problem. Vision to both sides and to the rear is excellent 
because of the short distance between the driver and the 
windows. 

Getting in and out of this small car is easy, due in large 
measure to the absence of a step-over ridge at the rocker 
panel. Fiero's frame depends on a large central spine for 
rigidity, so high rocker beams over a perimeter frame (like 
those in Corvette) aren't necessary. 

Performance, however, is only adequate. The four-cylinder 
with automatic accelerated from zero to 60 mph in about 
12.5 seconds. With the manual four-speed, Pontiac engi- 
neers believe they can get the acceleration down into the 
11-second range, which is good but not outstanding. 

Fiero's cockpit is slightly different from those of other 
cars, but it proved quite comfortable. Legroom is no problem, 
because of the absence of major machinery under the hood. 
This allows the fire wall to be pushed forward an extra 


[Continued on page146] 
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r c rx hexteh 
plus a naici 


the Alliance 


Uni-frame is the name for AMC's hybrid 
Cher Wagoneer unit body. The ghost 
view above shows the full-length frame 
rail that's welded to the floor pan. Under 
the hood is AMC's newly developed 
2.5-liter four, which is the standard en- 
gine for this vehicle. Up front there's a live 
axle supported by coils and located by 
four control links. The rear rides on a 
Hotchkiss setup with four leaves at each 
corner. Encore (right) is AMC's sporty 


attempt at a larger bite of the Class 3 
small-car market segment. 
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Aunit-body 4WD Jeep and 
the front-drive Encore hone 
AMC's competitive edge 


By JACK KEEBLER 


Borreco SPRINGS, CALIF. 
The twin-prop Piper Navajo’s engines 
throttled back, and we began to de- 
scend slowly toward the gold-and-tan 
pastel floor of California’s Anza Bor- 
rego Desert. As we dipped lower and 
the speed of the ground shooting by 
my window increased, I became ner- 
vously aware of the terrain's roughness. 
The topography was deeply carved by 
rock-studded ravines. And what had 
passed for pebbles from higher up 
quickly revealed themselves to be 
large, sharp-edged boulders. 

This was the natural proving ground 
I would soon use to test the mettle (or 
taste the metal) of AMC's newest en- 
tries in the compact-utility-vehicle mar- 
ket, the Jeep Cherokee and Wagoneer. 

Also new for 1984, but not at the 
off-road preview I was attending, is 
AMC's hatchback Alliance derivative, 
the Encore. 

The new Cherokee and Wagoneer are 
virtually the same vehicle and will 
share the same engines, four-wheel- 
drive systems, and Uni-frame body and 
suspensions. However, there are subtle 
differences. 

The sporting Cherokee is available 
in both two- and four-door versions and 
is aimed at the enthusiast who is 
equally at home on or off the road. The 
family-oriented Wagoneer is a luxury 
cruiser with extra convenience features 
plus an off-road capability. It is offered 
only in the four-door body style. 

The standard engine for both vehi- 
cles is the all-new Hurricane push-rod 
2.5-liter (150 cu. in.) in-line four. It's 
the first four-cylinder ever produced by 
AMC. Fuel economy is expected to be 
25 mpg in the city and 30 mpg on the 
highway. That would make XJ one of 
the most fuel-efficient 4WDs in the 
industry. Both engines will come with 
a 13.5-gallon fuel tank as standard 
equipment. An optional “extended- 
range" 20-gallon tank will also be 
offered. 

Unlike many high-strung fuel-econ- 
omy fours I've driven lately, the Hur- 
ricane's got muscle. In fact, its peak 
output of 132 ft.-Ibs. at 3,200 rpm al- 
most matches that of the optional GM 
2.8-liter (173 cu. in.) V6, which devel- 
ops a peak torque of about 145 ft.-Ibs. 
at a somewhat lower engine speed of 
2,100 rpm. 

I found the performance level of both 
the four- and six-cylinder versions to 
be only adequate, however, especially 
when passing other vehicles during 


high-speed blacktop forays with the 
manual four- or five-speed transmis- 
sion. The shifting on these hand- 
prepped vehicles was clean and crisp, 
though, with none of the notchiness of 
the competition’s manual gearboxes. 
The automatic transmission is a Chrys- 
ler three-speed. With three riders 
aboard, the steep, twisting mountain 
trails above the desert kept this slush- 
box quite busy. 

Both Cherokee and Wagoneer are 
available with either the “part-time” 
Command-Trac or “full-time” Selec- 
Trac 4WD system. Command-Trac of- 
fers a shift-on-the-fly capability that 
allows the driver to shift into or out of 
4WD while the vehicle is rolling. This 
can be a big advantage in those sticky 
situations where you want to keep your 
momentum up. Selec-Trac is more 
sophisticated. Whereas Command- 
Trac is meant to be used only off-road 
or under extremely adverse road con- 
ditions, Selec-Trac can be engaged at 
all times because it has a special vis- 
cous coupling that eliminates the bind- 
ing, or "crow hopping," that occurs 
when most 4WDs are operated on dry 
pavement. 

These newest Jeeps feature a unique 
new type of unit-body construction. 
AMC calls it Uni-frame. Under the 
floor pan, two extra full-length frame 
rails, welded directly to the body, in- 
crease structural rigidity without com- 
promising interior space with internal 
structural supports or ribbing. Before 
the chassis traveled its first mile on a 
test track, AMC used finite-element 
analysis, a computerized method of 
design, to fine-tune the shape and iden- 
tify stress points. “We have two to three 
times the structural rigidity of our 
competitors,” claims Roy Lunn, vice- 
president of product engineering and 
development. (When it was pointed out 
that this body design would also yield 
a strong pickup-body platform, officials 
hinted that one was in the works.) 

Inside, there’s comfortable seating 
for five. Unlike the 2+ 2 arrangements 
in Ford Bronco and Chevy Blazer, AMC 
manages the extra passenger by using 
a longer wheelbase. Wheel wells are 
pushed back farther and don't intrude 
into the seat cushion as they do in the 
competition's models. 

Interior trim levels go from A to Z. 
If your hunting dog will be in and out, 
you can go with rubber floor mats and 
a vinyl interior. For sybarites, there's 
a "Limited" interior with wood grain, 
leather, and a fancy embroidered fabric. 

Another clever feature is the rear 
fiberglass lift gate. Like Bronco's, it 
tips up and out of the way for easy 
loading. A rear wiper-washer is also 
available—a necessity on this type of 
vehicle. 


The program in the desert was in 
two parts. The first day was devoted to 
blacktop driving. The second consisted 
of hard off-roading through stream 
beds and soft sand and over large rocks. 
The XJ revealed a dual personality. At 
highway speeds the vehicle is a quiet 
cruiser—when it uses the Arriva P195/ 
75R15 radials. I detected some fairly 
loud resonance with the more aggres- 
sive Michelin P215/75R15 tires. Amaz- 
ingly, handling is quite neutral and the 
ride well controlled despite the off-road 
suspension and high center of gravity. 
Looking underneath a couple of these 
early production models, I noticed that 
additional clearance between the rear 
sway bar and the body had been added 
with a hammer. Officials dismissed my 
query about this “fine-tuning” with a 
shrug and a lightweight explanation 
about problems with foreign-made tool- 
ing and early vehicles. 

Although some early prototypes had 
independent front axles, AMC claims 
the off-road durability of a live axle 
with coil springs makes it the better 
choice. In combination with the live 
axle and leaf springs at the rear, it 
soaked up large rocks, deep gullies, and 
rocky, uneven trails. 


Alliance gets a hatch 


Why a hatch for Alliance? “Because 
about two-thirds of the Class 3 small- 
car sales have been hatchbacks,” ex- 
plains Joseph Cappy, AMC’s vice-pres- 
ident. Alliance currently competes in 
this Class 3 market, which accounts 
for about one-fourth of all domestic 
sales. By building the hatch version, 
AMC hopes to capture a larger share 
of this hotly contested market. There 
will be two- and four-door variations 
on the Encore theme. (See PS, Aug., 
for a test drive of the European ver- 
sion of Encore.) 

Mechanically, the car is the same as 
Alliance, except for minor structural 
changes to accommodate the hatch. 
That means an in-line four displacing 
1,397 ce (85 cu. in.). A single-point fuel- 
injection system comes on all but Cali- 
fornia models. Those get a Bosch multi- 
point setup to help pass that state's 
stricter emissions standards. A four- 
speed manual is the standard trans- 
mission. A five-speed manual and 
three-speed automatic are optional. 
There are disc brakes up front and 
drums in the rear. Front suspension 
consists of coil springs on MacPherson 
struts; the back end is supported by 
AMC's unique torsion bar. Inside, the 
seats are color-keyed cloth with orange 
striping, and the rear-seat back is split 
—each side folds down separately. 
Price? According to an AMC spokes- 
man, “It should be in about the same 
price range as our Alliance.” us 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


4WD turbos 


Floor the accelerator, and air 
blasted through this turbo duct 
boosts horsepower almost 30 
percent in Subaru's 4WD 
electronic-fuel-injection Brat 
and wagon models. Just push 
a button for the extra set of 
wheels. Subaru calls the com- 
bination Turbo-Traction. 


GOODS YEAR 


High-tech blimp 
Advanced composite materi- 
als in the car, nose cone, and 
control surfaces will enhance 
its 1985 blimp, says Goodyear. 
Turbine power and ducted fans 
instead of pusher propellers 
will make the airship faster, 
quieter, and able to carry more 
passengers. 
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MÉLUS 
Little lights 


StarDriver, a compact, six-oz. 
$20 flashlight (right, top), 

runs three to five hours on 
two regular cells or five to 
seven hours on one $13 lith- 
ium cell. Squeeze the handle 
on Dynolight (right), and a tiny 
dynamo powers its bulb. Early 
Winters, 110 Prefontaine PI. S., 
Seattle, Wash. 98104. $14.50. 


Chain link 


Broken bike chain? Super Link 
Ilis a connecting link for derail- 
leur chains that installs with or 
without tools, says the maker 
(R.L.L. Ltd., Box 395, River 
Forest, Ill. 60305). Regular links 
and a narrow model for speed 
clusters cost about $3.50 each. 


Flexible tank 


Firefighters can fill rubberized 
storage bags with 1,300 gal- 
lons of water when hydrants 
aren't available. The flexible 
tank has an inflatable rim for 
support, and it folds into a 
cloth carrier (inset). It's made 
by Avon Rubber Co. Ltd., 

Box 2, Melksham, Wilts 
SB128AA, England. 


173-hp sedan 

Zeroto 60 mph in 8.2 seconds— 
that's the wallop built into 
Volvo's new 760 Turbo. Top 
speed is 125 mph. Turbo- 
charging and a charge-air 
intercooler boost engine out- 
put to 173 hp. Fuel consump- 
tion is 30 mpg at 56 mph and 
16.6 mpg in the city, says Volvo. 


Winged chopper 16-valve engine 


An advanced helicopter pro- Better fuel economy and per- 
posed for the U.S. Army by formance justify four valves 
Hughes Helicopters has small per cylinder instead of two in 
wings and no tail rotor. Diverted its 16-valve two-liter (122 cu. 
air pressure would provide lat- in.) engines, says Saab. The 
eral control at the tail. The layout improves burn efficiency 
single-seat, multipurpose chop- and airflow. Sixteen valves 
per would have a composite raise Saab's turbo-engine out- 
fuselage. put from 145 to 160 hp. 
Pool alarm 


Setthe sensitivity of Reming- 
ton's pool alarm for small or 
big waves. An alarm sounds 
when a child, pet, or intruder 
enters your pool. Basic model 
PA-20 is $60 at pool centers; 
PA-30, about $119, has a remote 
receiver that also sounds an 
alarm in your home. 


$9 
JJ 


e 


Dew collector 

Airwell extracts pure water 
from the air by forming dew in 
heat-exchange pipes buried in 
the earth. One model ($995) is 
limited to warm climates; 
another, using indoor air, is 
said to produce water all year. 
Airwell Inc., Box 775, Alexan- 
dria, Minn. 56308. 


Tow truck 

Rectangular frames on this 
British truck lift a stranded car 
by its wheels to speed towing 
and avoid damage to low 
spoilers, license plates, bumper 
bars, and suspensions. The 
truck is made by Brimec (UK) 
Ltd., Chapel Lane, Clay Hill, 
Bristol BS5 7TL, England. 
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Mini-ATV 

It's just over three ft. high with 
a 50-in. wheelbase—but the 
Max carries two people plus 
500 Ibs. of cargo, says Recre- 
ative Industries (60 Depot St., 
Buffalo, N.Y. 14206). With a 
Kawasaki 38-hp engine, the 
6WD ATV goes up to 45 mph 
on land and four mph in water, 
the maker says. $4,000. 


Nose-powered jet 
Twin turbofans at the nose and 
deflectors for extra lift at the 
exhaust combine to make the 
DP-2 airliner swift yet efficient, 
claims developer Tony duPont. 
The 61-ft., 42-passenger craft 
makes up to 2,600-mile hops 
and lands on short runways. A 
model has been wind-tunnel- 
tested. 


Deep diver 

A fiber-optic cable links this 
robot sub to its shipboard com- 
mand center. The Solo sub- 
mersible descends 7,500 ft., 
scoots forward at four knots, 
sees with color-camera eyes, 
and works with tool-wielding 
arms. Maker: Slingsby Engi- 
neering, Kirkbymoorside, York 
YO6 6EZ, England. 


Oil eater 

This cleanup vessel, a double- 
hulled tanker hinged at the 
stern, splits open to form a 
scoop for oil slicks. Moving at 
one knot, the 250-ton ship 
pumps oil into both hulls, 
collecting 25,000 gallons per 
hour, claims maker C. Luhring, 
Schiffswert GmbH, 2880 Brake/ 
Unterweser, W. Germany. 
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Advanced meter 

As humidity increases, the dig- 
its on this clever meter light 

fi up. The moisture sensor? A 
strip of phase-change metallic 
salts that becomes translucent 
at different humidity levels. As 
light penetrates the strip, it's 
reflected back up to the dial. 
Condar, Box 6, Hiram, Ohio 
44234; $22 (top) and $13. 


Rolling mountain 
Towing this test-track trailer 
stresses a car as much as 
climbing steep Alpine roads, 
Mercedes says. An electron- 
ically controlled hydraulic 
pump creates drag to match 
pre-programmed driving situa- 
tions. The simulated climb tests 
engine and brake performance. 


\Nhats New 


IN 
PHOTOGRAPHY 


BY E. H. ORTNER 


Action pack 

Your camera's always at the 
top of the pack, zoom lens in 
place and ready for action, 
with the $49.95 Quick Shot 
Super Zoom Pack. You can 
leavethe motor drive attached, 
says Sports & Photo (85 N. 
Edison Way, Reno, Nev. 89502), 
and there's room for extra 
lenses, too. 


Peeling prints 

Now you can have instant 
photo prints just like regular 
prints, without the thick back- 
ing that you associate with 
instant pictures. With the new 
Kodamatic Trimprint film, an 
hour after you take the picture, 
you peel off the backing to 
findatraditional 3vz-by-four-in. 
print. Price: $10.95 for 10. 


Easy-grip SLR 

Styled for fast, easy handling, 
the new Mamiya ZM Quartz 
has a curved palm grip with a 
deep finger recess. The aper- 
ture-priority SLR has quartz- 
timed shutter speeds from four 
to Yiooo second. Viewfinder 
information is via red LEDs, and 
a buzzer warns of slow 

shutter speeds. 


Dual flash 


Two flash heads are better than 
one, says PM Industries, Inc. 
(5946 Kester Ave., Van Nuys, 
Calif. 91411). The main flash 
head of the Auto 3000 TS tilts 
and swivels for bounce light- 
ing. The smaller head supplies 
fill light, or it can be removed 
to work as a slave or indepen- 
dent unit. $99.95. 


Neg light 

No need to hold negatives or 
transparencies up to the light 
for sorting: Just slip the bat- 
tery-powered Jobo Sortilux 
under them. Also, use it to 
view slide files held in plastic 
pages. Or even use it in the 
darkroom, says Jobo Fototech- 
nic, Inc. (416 W. Huron St., Ann 
Arbor, Mich. 48103). It's $49.95. 


Sequence timer 

The Spiratone autowinder for 
Canon A series SLRs has a 
variable-interval sequence 
timer built in: Set it, and it will 
automatically take pictures at 
intervals from 1 second to 10 
minutes. The deluxe-model 
winder is $59.95 from Spira- 
tone Inc. (135-06 Northern 
Blvd., Flushing, N.Y. 11354). 
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IN TOOLS 


BY V. ELAINE SMAY 


Brainy band saw 

You select the speed of the 
Speedtronic Porta-Band porta- 
ble band saw; a microproces- 
sor maintains speed and 
torque—regardless of load 
—and displays the speed on 
the LED readout. Result: faster, 
smoother cuts and longer last- 
ing blades and motor, says 
Porter-Cable. It's $430. 


Pistol-grip driver 
Here's a ratchet screw- and 
nut-driver you can really get a 
grip on. The ScrewBall 5000 
from S/V Tool Co. (Box 466, 
Newton, Kan. 67114) is sold 
alone ($13.50) or with four 
screwdriver tips, five ¥-in. 
drive sockets, a three-in. ex- 
tension, and a *- to Va-in. 
adapter ($30). 


Two for painters 

You set a one-gallon can of 
paint inside, close the lid, and 
plug in Wagner's Power Roller 
($109); its 45-W motor pumps 
paint to the roller through an 
18-ft. hose. Also from Wagner: 
Mask-It (inset), which makes 
masking areas a one-hand job. 
It costs $13. 


Little splitter 

It's 36 in. long, weighs 100 
Ibs., and fits in a car trunk. But 
it'll match muscles with big 
log splitters, says Gregory Tool 
Systems (21707 8 St. East, 
Sonoma, Calif. 95476). The 
mini-splitter's Y2-hp motor can 
apply 10 tons of force to split 
logs up to 27 in. long; $400. 
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Push-button flame 
Sure Fire piezoelectric torch 
($35) fits your 14- or 16-02. 
propane bottle. Or buy a kit 
with torch, propane tank, 
flux, and solder ($40). Leather 
holster and 3vz-ft. hose ($33) 
and cylinder base ($3) are sold 
separately. Ignitor Products 
Intl., 850 John Watts Dr., 
Nicholasville, Ky. 40356. 


NNhats New 


IN HOME 
IMPROVEMENT 


BY SUSAN RENNER-SMITH 


Draft blocker 


Wantto seal sliding glass doors 
shut for the winter? Press the 
Touch n' Peel nozzle, and a 
clear, flexible bead emerges. 
Come spring, the water-solu- 
ble-polymer seal lifts off easily, 
says Convenience Products, 
Inc. (4205 Forest Park Blvd., St. 
Louis, Mo. 63108). One $7.47 
can seals six average windows. 


un a a 


Heat-storing tube 


Packed inside a stainless-steel 
tube, a special mix of phase- 
change salts is guaranteed effi- 
cient for 15 years, says Board- 
man Energy Systems, Inc. (Box 
4299, Wilmington, Del. 19807). 
Each 22-in.-long tube stores 
2,200 Btu, stacks horizontally 
between 24-in.-on-center studs, 
and costs about $35. 


Hidable light 

The Low Profile 2/2-in. light 
goes anywhere: on a track; on 
the ceiling; or, with weighted 
base, on the floor. The $68.85 
(without transformer) low- 
voltage fixture uses a quartz- 
halogen Precise lamp [PS, 
July]. Capri Lighting, 7020 E. 
Slauson Ave., Los Angeles, 
Calif. 90040. 


Safe switch 


The Volltronic 3000, a mount- 
anywhere switch, is actually a 
battery-powered infrared trans- 
mitter that controls a tiny re- 
ceiver in a lamp. A four-switch’ 
version (inset) transmits coded 
pulses to four separate lights. 
It's made by Volitronic (Box 
711 040, 8000 Munich 

71, Germany). 


Two new clad-window designs 

A half-circle window (above, left) gives a classical look when 
installed above casements. The Pella Clad Circlehead Window is 
also efficient, says Pella Windows and Doors (100 Main St., 
Pella, lowa 50219). The wood-frame window has a protective 
aluminum cladding on its exterior and uses %-in. insulating 
glass. Other clad windows, in the Box Bay from Caradco Corp. 
(Box 920, Rantoul, IIl. 61866), form a unique bay with a sloping 
roof. The 90-degree bay has a fixed picture window flanked by 
operating casements. 


Hook anchor 

With its built-in anchor, the 
Toggler hook simplifies the 
mounting of pictures on hol- 
low, thick, and masonry walls. 
The slanted-top hook guides 
picture wire into place and pre- 
vents slippage, says Mechani- 
cal Plastics (Castleton St., 
Pleasantville, N.Y. 10570). A 
pack of eight costs $1.70. 


\Nhats New 


IN 
ELECTRONICS 


BY WILLIAM J. HAWKINS 


Weather charter 


You build the Weather Re- 
corder kit in six hours, claims 
Alden Electronic (Washington 
St., Westboro, Mass. 01581). 
Then, when connected to a 
general HF SSB receiver, it pro- 
duces weather maps directly 
from national and internation- 
al weather-satellite trans- 
missions. Price: $995. 
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Everything phone 
Auto-dial, hold, conference 
speaker, call-reminder alarm, 
and a digital display of time, 
date, and operating instruc- 
tions are all built into Ameri- 
can Bell's $350 Genesis phone. 
Need more? Plug-in modules 
($30) customize it for such 
things as preventing unautho- 
rized long-distance calls. 


Computerized piano 
Itlooks like a piano—it even 
feels and plays like one—but 
inside, three microprocessors 
control the sound. Result: You 
can add up to 14 background 
accompaniments with one fin- 
ger and dozens of melodies 
with another. That leaves eight 
fingers to light the candelabra. 
Baldwin's PianoPro is $2,995. 


Talking watch 

All watches tell you the time. 
But Seiko's Voice Watch tells 
you much more. Press the 
“record” button, and tell the 
watch your next appointment. 
A digital circuit holds up to 
eight seconds of speech. Then, 
if you touch "'play"—or preset 
atime—it plays back your 
words. It's $195. 


Home sitter 


Fire, smoke, burglars, and 
power failures are worries of a 
not-at-home homeowner. But 
Sensaphone, made by Gulf + 
Western (101 Chester Rd., 
Swarthmore, Pa. 19081), will 
telephone if it detects a prob- 
lem. Or you can call it, anda 
synthesized voice reports the 
status of your home. It’s $250. 


Mighty mini 
High-resolution color graph- 
ics, programmable sound, a 
standard keyboard, and up to 
72K of internal memory— 
they're all included in Timex 
Sinclair 2000 series computers, 
and all for $200. (A 40K model 
is $150.) Programs are avail- 
able on cassette tape and 
plug-in cartridges. 


On-the-go digital 
Digital tuning on an AM-FM- 
stereo radio usually means no 
drifting, a memory system for 
instant channel selection, and 
a full-size enclosure to hold it 
all. Not so on the Koss Digital 
Music Box—it's all in a pocket 
portable you take with you. 
With earphones, it's $110. 


Louder turn signal 


The Turn-Alert turn-signal am- 
plifier assists drivers with im- 
paired hearing. Its volume 
adjusts for louder "clicks." In- 
stallation time: less than two 
minutes without tools, claims 
Jan Electronics, Box 2033, 
Green Bay, Wis. 54306. 

Price: $10.95. 


NhatsNew 


FOR YOUR CAR 


BY JACK KEEBLER 


Accordion pickup caps 

Truck owners won't have to remove these caps to haul tall loads 
or hitch a fifth-wheel trailer. One person can open Converta-Cap 
(top two photos) in seconds, claims Sales Engineering Enter- 
prises Inc. (5500 Northland Dr., Grand Rapids, Mich. 49505). 
Price: $395. The Model-LG convertible truck cover (lower two 
photos) features a front slider window and a dome light. It's 
made by Maher-Keil Mfg. (Box 294, Napoleon, Mich. 49261); 
price: $495. Both models are available in a wide choice of colors 
and offer a locking rear door with a glass window. 


Two wrenches 

The geared lug wrench (right, 
top) multiplies lever pressure 
10 times to crack the toughest 
nut. Epicyclic gearing in the 
British-made Easy Brace drives 
the lug socket, and the body is 
steadied by an adjustable arm 
that bears against the wheel 
rim. Nuts are tightened by re- 
verse rotation of the lever bar. 
A torque limiter "clicks off" to 
prevent over-tightening. The 
torque-limiting spark-plug 
wrench (right) prevents over- 
tightening of easily damaged 
aluminum threads. Both items 
are imported by Industrial De- 
velopment and Procurement 
Inc., 4000 Town Center, Suite 
480, Southfield, Mich. 48075. 


Timing light 

Clamp the single pickup cable 
onto the number-one plug wire, 
then fire away at your timing 
marks. The Metek TL-1B uses 
two 1.5-V D batteries for 700 
to 800 tests, says L & M Compo- 
nents, Box 25110, Portland, 
Ore. 97225. Price: $36.75. 


Headlight washers 
High-pressure jets fire bursts 

of cleaning fluid at your head- 

lights when the windshield 

washer is operated. An all- 

weather adhesive holds the 

jets in place, so there's no drill- 

ing or screws. From Lucas 

Industries Ltd., Great King St., 
Birmingham B19 2XF, England. | 


Telltale tires 


Installed inside each wheel, 

this small piezoelectric trans- 

mitter monitors inflation pres- | 
sure to warn the driver of low 

tire pressure via a dash- 

mounted receiver. Made by Im- 

perial Clevite Inc. (202 Republic | 
St., Norwalk, Ohio 44857), the 

system costs about $200. 
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CAI LIA - ADD 
FALL HOME-IMP 
^Home improvement." That covers a lot of 
territory: from a fresh layer of paint to add- 
ing a garage. But recently the emphasis has 
changed. Home improvement now often means 
making changes to conserve energy and to get 
more efficient use from living space. 

This year's Fall Home-Improvement Section is 
devoted to these two areas. We start by showing 


RO 


\ / 


LACK 
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how to build four unique sunspaces to capture 
the suns energy—and your imagination—while 
adding beauty and space to your home. 

Next its the kitchen, where an island rack saves 
space and food-preparation time. Then you'll see 
two dividers that do more than just double the 
uses of a room, and a planter/retaining wall that 
halts erosion along a driveway. 


EI 
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For heat, looks, and extra space, 


build your pick of 


four add-on 


sunspaces 


You assemble ready-made 
components to create 
custom structures 


By ALLEES 
and V. ELAINE SMAY 
DRAWINGS BY EUGENE THOMPSON 


It's called the Sloped Glazing System, 
and it's new from Pella: an integrated 
line of overhead, %-in. tempered, in- 
sulated-glass units that you can com- 
bine in various ways and numbers with 
standard vertical windows and doors. 
Placement, size, and design of each 
sunspace is determined by your needs. 

All glazing is framed in wood, clad 
on the outside with aluminum in a 
white or brown enamel finish. Alumi- 
num flashing strips, in various config- 
urations and finished to match the 
exterior of the glazing units, attach to 
the wood structure you build to give 
the whole sunspace a custom look 
and low-maintenance exterior. Anyone 
who'd tackle a standard room addition 
can easily build a sunspace with this 
system. 

The four add-ons shown here—dor- 
mer, breezeway, air-lock entry, and day- 
light basement—are all from Pella 
Windows and Doors, 100 Main St., 
Pella, Iowa 50219. us 

Turn page for illustrations 


1 Dormer sun room can add warmth, 
light, ventilation, and headroom to an attic 
space. Pella's sloped and vertical glazing 
units fit together (with caulk and mullion 
covers) to form the dormer in the size and 
shape you want. Vertical glazing units can 
be fixed or operable. Pella also makes tri- 
angular (and trapezoidal) glazing units for 
the dormer sides. Or you can build and 
finish opaque sides to match the house. 
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BLOCKING 
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3 Basic Pella sun room, shown in ex- 
ploded diagram, is similar to air-lock entry 
and illustrates typical framing and construc- 
tion methods of all such structures. Pella 
offers detailed plans for this sun room only. 
Where techniques vary for other structures, 
a Pella distributor can give guidance. Other 
Pella instructions tell how to assemble 
multiple-glazing units. 
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A-FRAME CAP 
FRAME EXPANDER 
ÀA- FZAME BASE 


BEARING PLATE 


2... breezeway forms a stylish 
connection between house and garage. All 
Pella glazing units have natural wood 
frames on the inside, ready for stain or 
paint. Vertical glazing units can be double 
or triple glazed, with fixed exterior glass 
and removable interior panels. Joint de- 
tails B and C, labeled here but not dia- 
gramed, are constructed like those of the 
same letters in the dormer diagram (left). 


WALL 
(iN AIDE) 


[UU Vg 


4...... walk-out can transform a 
dreary basement with both light and solar 
warmth. To preserve privacy and to control 
solar gain, Pella offers vertical glazing units 
with narrow-slat blinds between the panes 
and similar blinds that can be attached 
under the glass of the sloped glazing units. 
(Joint detail D here is illustrated in the 
dormer diagram, upper left.) 
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Kitchen island didn't have enough space 
for heavy, bulky pans. Rather than cutting 
into island top, author notched uprights 
with a dado blade on a radial-arm saw. 


Holes for carriage bolts and nuts are coun- 
tersunk with a 7&-in. Forstener bit then 
drilled on center with a %-in. bit. On the 
inside of the cabinet are large washers 
(1% in.) against the cabinet wall, then a 
lock washer and nut. The carriage bolts at 
the top use standard washers. The detail 
attop right shows the profile of the top 
rack. The shelf holds lids, and the mold- 
ing provides a rest for the long-stem wine 
glasses. J-hook attaches to oak slider with 
round-head wood screws. 
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Build an add-on 


kitchen- 
island 
rack 


zT AE curour- nt UPPER GLASS RAR 
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DETAIL 1 - GLASS-RETAINING RACK (1/4* OAK PLYWOOD ) 
7/8" DIA. COUNTÉR BORE (TYPICAL) 
2/8" PIA. THROUGH 


T 


J-HOOK 
DETAIL 2- ADJUSTABLE HOOK. 


2/8'« &^ CARRIAGE BOLT, 
NUT AND WASHER 


1A" s 44/2" » 52" 
One PLYWOOD 
1"«6"« 60OAK- 
(2 REAP.) 


ZEE PETALA 


UPPER GLASS RAILS — 
1-1/8* « 1-1/8" CORNER-GUARD 
MOLDING (FOUR 24" SECTIONS) 


4'«4'  AB' OAK (2 REQD.) 


NOTCH FOST TO FIT COUNTERTOP 


Increase the storage space 
of a kitchen island with 
this clever utensil rack 


By W. DAVID HOUSER 
PHOTOS BY THE AUTHOR 


I was running out of space. I urgently 
needed some sort of space-saving unit 
in which to store my growing collection 
of cookware—something that wouldn't 
get in the way. Happily, I solved the 
problem with a combination kitchen 
rack and wine-glass hanger. With it, I 
Store my cooking utensils (including 
lids, thanks to shelving at the top of 
the rack) and safely stow long- and 
short-stem wine glasses. 

I used custom-milled oak for the 
project, cut to full dimensions. There is 


no reason why nominal lumber wouldn't 
work, though it should be a quality 
hardwood. A radial-arm saw is best for 
all the cuts and dadoes, but a table saw 
(with dado blades) would do just as 
well. The uprights are 48 in. long, 
which provides ample counter space 
below the rack; the rack causes no in- 
terference at the counter level, even 
when fully loaded. 

To build the rack: Before assembling 
the pieces, drill and countersink the 
bolt holes, then dado the grooves on 
the inner face of each horizontal 1 x 6 
to accept the '4-in.-plywood upper 
shelf. After that, fasten 1'4-in. corner 
molding on the inner face of both 
1x6s. Use flathead wood screws. 
The molding runs from the faces of the 
4x4 uprights to within two in. of the 
center cutout. If you're using glue, ap- 


ply it to the shelf edges and clamp the 
assembly together. 

To make the cutout in the hanger 
for the wine glasses, first mount a 
¥,-in. piece of oak plywood (cut to width 
and length) on a length of 1x6 
pine, making sure it's square; this is 
a backup piece to add working stability. 
Rip parallel cuts as shown. Now, with 
a coping saw, fashion the two semicir- 
cular finish cuts on either end and the 
large insertion cutout in the center. Fit 
the finished piece onto the bottom 
of the rack, and (with the lid shelf 
in place) attach it with V4-in. brass 
screws to the corner molding. 

Finish to suit, assemble the rack and 
uprights, then fasten the uprights to 
the island. The utensils hang from 
chrome hooks on sliding wooden hang- 
ers, which are finished to match. Ms) 


How far should glasses extend? You can 
choose by placing them in the rack—the 
long-stem glasses go on the inner molding, 
and the short-stem glasses hang from the 
cutout at the bottom of the horizontal 
assembly. The hooks fit on either side of 
the rack. Each hook is a different length to 
accommodate different-size pots and pans. 
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Elegant storage-and-display units 
divide but don't conquer 
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By DANIEL RUBY 
DESIGNS FROM CONGOLEUM CORP. 


Want the airy feel of a large, open kitchen in limited floor 
space? Room dividers are a good way to define separate 
areas while maintaining overall spaciousness. They can 
also provide useful storage and display space. 

Both kitchens shown here feature dividers that offer a 
wine rack as the centerpiece of their designs. The country 
kitchen at left uses a floor-to-ceiling divider whose open- 
grid wine rack, shelving, and rough-texture wood lend a 
rustic tone to the home. The modern kitchen below that 
has a floor island whose counter height permits access and 
conversation between dining and working areas while pro- 
viding elegant storage for an ample collection of wines. 

Both dividers are easy to build with pine and plywood 
(see captions). Sheet-vinyl flooring from Congoleum com- 
pletes the decorating schemes of the two kitchens. 5 


Floor-to-ceiling divider provides open shelving for laundry room 
in base section and storage and display space for dining-room 
side above the counter. Build interior frame of counter first, then 
add bottom board, shelving, and face paneling. Add a plastic- 
laminate counter top, then erect the upper divider frame. On left 
side, a vertical box beam bulks up the design. Wine rack is made 
by nailing two six-in. vertical pieces to each horizontal board, 
then stacking and toe-nailing. Finish with satin polyurethane. 


~ MOLDING 


FRONT OPENING. 


COUNTER WITH WINE RACK 


Floor-island divider features storage for standard-size wine bot- 
tles and cabinets for pots and dishes (not shown in drawing) on 
both sides. Build wine rack to desired size by cutting Y2-by-6%-in. 
slots at four-in. intervals in ¥%2-in. boards with bevel-cut ends. 
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After painting, slip pieces together in eggcrate fashion. Now as- 
semble storage unit with four-in. base, vertical divider, and 
shelving. Slip rack into place, then add moldings, doors, and 
counter top. Fill all nail holes and paint as desired. 
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Retaining wall 


forasloping lawn 


Cure a messy, washed-out 
slope with this handsome, 
easy-to-build driveway wall 


By LEE RENNER 
and VINCENT BRINK 


Since the day we bought our house, an 
incline near the front of the garage had 
been an eyesore—and a problem spot. 
After every rainstorm we had to sweep 
the mud from our driveway and shovel 
increasingly dirty wood chips back onto 
the slope. We solved the problem by 
building a retaining wall. It reduced 
the angle of the slope, prevented fur- 
ther erosion, and gave a clean, uniform 
line to the house. 

To build the wall, we first dug a 
trench that ran along the base of 
the slope and steps. The trench was 
10 inches deep and approximately 12 
inches wide. Next, we poured a cement- 
gravel mix to the top of the trench and, 
using a hoe, pushed it into place and 
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leveled it. We then smoothed it out and 
let it cure. 

When the cement had thoroughly 
cured, we snapped a chalk line for the 
first course of concrete blocks, then laid 
the blocks on mortar, making sure each 
was fully bedded. We troweled mortar 
on the projecting ends as we went, care- 
fully removing any excess. 

For proper drainage of the ground 
behind the wall, a means should be pro- 
vided for water to pass. For weep holes, 
we placed two large pipes in the block 
that emptied 1⁄2 inch above the drive- 
way surface. 

When the three courses were com- 
pleted, we put reinforcement rods in 
the blocks and poured in a combina- 
tion of wet cement and small rocks to 
add support. 

When the mortar had dried thor- 
oughly, we coated the back of the wall 
(the side retaining soil) with roofing 
tar. A few boards of plastic-foam insu- 
lation can be placed against the back 
of the wall (above weep holes) to pre- 


E aiu vr 
Trowel mortar smooth, making sure the 
top of each course is the same thickness. 


compress, seal, and indent the joints. 


Retaining wall (shown at left) was fin- 
ished with an oil-base paint. Inset shows 
the condition of the slope before the wall 
was built. With the wall in place, there is 
no drainage problem. An added benefit: 
Used brick at the top of the wall provides 
a showplace for flowers and vines. 


vent any frost damage to the masonry. 

We then put a 10-inch layer of rock 
and crushed stone behind the wall to 
aid in drainage and to keep the weep 
holes clear of compacted soil. Then we 
shoveled the remaining soil from the 
trench onto the slope, raising the in- 
cline, and added fill as necessary. 

We capped the cement wall with used 
brick, mortared in place. (It's flush 
with the back of the wall and has a 
slight overhang in the front.) When the 
mortar began to stiffen, we used a joint 
tool to compress and seal it. This gave 
the joints an even, concave appearance. 
When the mortar dried, we cleaned the 
brick face with muriatic acid diluted 
with water and rinsed it thoroughly. 

For added protection, we sealed the 
brick with spray-on silicone-base water 
repellent and covered the block with 
an oil-base house paint. Now when it 
rains, we no longer face having to sweep 
mud and shovel wood chips. Downpours 
bring life to our landscape instead of 
washing it down the hill. us 


HOT NEWS. - 


AMANA BRINGS YOU THE ONLY GAS FURNACE OF ITS 
SIZE TO CUT HEATING BILLS BY NEARLY ONE THIRD: 


You'd never guess it. But 
today the typical gas furnace— 
new or old —loses so much 
heat through exhaust, it gives 
you only 62€ worth of heat for 
every dollar you spend** 

Not very impressive when 
you consider the current call 
for economical heating. 

So consider the Amana 
Energy Command" Gas 
Furnace, with two features 
that make it the hottest new 
achievement in home heating. 

Heating costs go down 
as fuel efficiency goes up to 
9596. That's because along 
with its exclusive Heat Transfer 
Module (HTM"). the Energy 
Command recovers heat from 
the exhaust and recycles it to 
make it 95% fuel efficient*** 
Fact is, it's the only forced air 


gas furnace of the popular 
80,000/100,000 BTUH size 
that gives you 95€ of heat for 
every dollar spent. 

And, because the Energy 
Command has a special venting 
system, you can get this sort 
of efficiency installed easily — 
even without a chimney. 

But efficient home heat- 
ing isnt all our gas furnace 
gives you. 

Amana’s hot option: the 
only furnace that heats water 
faster. Plus, only the Amana 
Energy Command has an 
optional hot water tank — one 
that'll provide 2 to 215 times 
more hot water than conven- 
tional 40-gallon water heaters. 

Now that's impressive. 

And you can keep on 
being impressed. Just contact 


your nearest Amana Heating 
and Cooling dealer for details, 
or write Amana Refrigeration, 
Inc., Dept. 962, Amana, Iowa 
52204. 

The Amana Energy Com- 
mand Gas Furnace. Because 
today people want money to 


spend. Not to burn. 


“Compared to a typical 6; 
furnace. Heat-cost savings with 
Command Furnace may vary depending on 
efficiency of your furnace, fuel cost. climate, and 
other home heating variables. See Amana dealer 
for details. 

**Based on Department of Energy and 
Gas Research Institute Information. 

*** Annual Fuel Utilization Efficiency as 
determined by Department of Energy Standards 


Amana 
COOLING:HEATING: 


Coping with 
cabinet gaps 


! If your kitchen has a standard-height 
ceiling, it's likely that the space above 


the wall cabinets is wasted. You can Sliding doors of '⁄%-in. pan- Extended soffit hides a flu- Decorative fascia is actual- 


put it to good use by building in stor- ji; plywood, hardboard, orescent fixture for lighting ly a nonmoving panel set 
age, or you can simply clean up the giass—in wood sliding- work area. A translucent- into a track above the cabi- 
look of the room—and avoid grease de- door tracks give concealed plastic sheet is suspended net. It is securely tacked to 
posits on cabinet tops—by adding a storage above cabinets. below the fixture. a ceiling cleat. 

facing to span the open fronts. You 
could even improve your lighting by 
using the space for recessed fluores- 
cent or incandescent fixtures. 

The main part of the job is framing 
and trimming the additions and in- 
stalling the accessories properly. 
There are many approaches to this; a 
few examples are shown at right. 

The materials you need include 
wood sliding-door track for storage ar- 
eas; facing material—plywood, hard- 
board, or other paneling stock; electri- 
cal fittings; and cleats and moiding. 


You'll want to finish to match or en- Recessed fascia is set back Soffit extended in one Decorative cornice extends 
hance your present color scheme, and about four inches to pro- piece provides lighting beyond cabinet face. Paint 
be sure any hardware, such as finger yide ledge for decorative from incandescent fixtures. or paper and use cove 
pulls or handles, matches what's al- plates above cabinets. Cap Use longer extension for molding under soffit. Use 
ready there.—Charles A. Miller molding serves as a stop. area lighting. molding at ceiling, too. 


The reasons for buying a wood 
stove become clear every time 
you pay a heating bill 
However, the search for the 
right wood stove has 
become a bit clouded. 

So we would like to offer 
some sound reasons why 
Kent wood stoves are the 
logical choice, 

The Kent Tile Fire has been 
designed to be an attractive 
addition to your home as 
well as an efficient heating 
source. 

Its smooth enameled 

finish is complemented 

by ceramic tiles; tiles which 
are easily interchanged to 
match your room's decor. 
Yet a closer look reveals a 
logical practicality about the 
Tile Fire. 


Between-the-studs 
thermal panel 


From the outside, they look like decorative panels. But look 
again. Those are heat-storing panels. And according to 
their maker, The Dow Chemical Co., they could provide up 
to 50 percent of your home's daily heat requirement. 
Called Enerphase, the 14-by-22-by-two-inch passive pan- 
els are designed to fit between the studs in conventional 
construction. An aluminum channel (see drawing) allows 
them to be connected easily for any surface size and stacked 
horizontally or vertically for installation. (Inset drawing 
shows panel from rear.) Mount the panels in a southern 
wall, and you need only a double-glazed covering to com- 
plete the outside installation; direct radiation or convec- 


tion air warms the inside living space. 

In an average-size house, 60 panels would be used. Each 
would discharge heat over a 12-hour cycle with a 65-degree- 
F indoor temperature. It would have 2,000 Btu of effective 
Storage capacity, says the maker, when used in tempera- 
tures from 65 to 90 degrees F, which is typical for solar 
applications. 

The Enerphase panels ($30 each) are filled with a cal- 
cium chloride hexahydrate phase-change compound named 
TESC-81 (thermal energy storage compound). The com- 
pound has been used by other solar manufacturers [PS, 


standard wall. It's efficient: One gallon can store as much 
energy as 51 bricks or seven gallons of water. 

The compound is frozen in its solid state at tempera- 
tures below 81 degrees F. But as the temperature rises to 
81 degrees and above, the compound begins to melt. As it 
does, 82 Btu of energy per pound of TESC-81 are stored as 
latent heat. 

The TESC-81 remains at 81 degrees until completely 
melted; the additional heat is stored continuously. When 
the outside temperature starts to drop, the panel begins to 
reversing the process and releasing the stored heat. 


May] but is only now being packaged for stacking 


Kent wood stoves are 
manufactured to precision 
standards. We use only high 
quality cold-rolled steel and 
each weld is a result of careful 
craftsmanship. 


Kent's unique baffle system, 
is in the heavy steel fire box, 
which can hold logs up to 18" 
in length. As the logs bum, 
carbon enriched gases rise 
toward the front of the baffle 
and are burned for more 
complete combustion. The 
result: half the wood goes 
twice as far. For example, 
four to five logs provide 
enough evenly controlled heat 


Look closely at a 
Kent wood stove, then at 


to comfortably warm an a competitive model. 
average home all night. Our looks and 
logic help make 
Kent's unique twice burning Jo OC 


action substantially reduces 
emissions. In fact, Kent wood 
stoves have passed the 
Oregon Method 7 tests; one of, 
the most stringent pollution 
tests yet devised. 


The fire burns toward the front of 
the stove radiating heat into the room. 
Yet the rear of the Tile Fire remains 
cool to the touch; so cool, it can be 
placed as close as 8/7" to any rear wall 


without the addition of a rear wall heat shield. For nearest dealer and brochure 


on the ENTIRE LINE OF KENT FREE 
STANDING AND INSERT WOOD STOVES, 
call toll free: 


1-800-547-4577 


The unique air circulation system keeps the ceramic 
glass window clean. 
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They saw, sand, drill, 
turn wood, and more. 
Here are the pros and cons 


By DAVID WARREN 


Line up three multipurpose tools in one 
place, and the first thing you'll notice 
istheir similarity. But even though ap- 
pearances may be similar, there are dif- 
ferences in price and subtle contrasts 
in the ways the machines perform. 
That's what I discovered when I used 
the machines side by side making fur- 
niture and putting them to work in a 


variety of home-improvement projects 
that involved ripping, mitering, sand- 
ing, and drilling—a real workout for 
any combination of machines, though 
in each case I was using only one. The 
tools I tested were (see photo, facing 
page) the Shopsmith Mark V, Wood 
Master, and MasterShop. 

Shopsmith originally introduced the 
multipurpose shop tool in 1947 with 
the Model 10-E. Today's Mark V is the 
result of three decades of refinement. 
The Shopsmith and its competitors 
combine at least five tools: a 10-inch 
table saw, disc sander, lathe, and two- 
position drill press (horizontal and 
vertical). The machines typically mea- 


sure about 60 inches in length and 20 
inches in width, with all functions pow- 
ered by one motor. Add optional accesso- 
ries, and the machines become jigsaws, 
band saws, belt sanders, planers, or 
jointers. 

The obvious advantages of a multi- 
purpose tool are space and cost. A 
Shopsmith Mark V, which rolls about 
on retractable casters, can be stored 
at one end of a garage or under base- 
ment stairs, to be brought out only 
when needed. Bought separately, all 
the tools covered by a multipurpose ma- 
chine would require at least the space 
of a two-car garage and, all told, would 

Continued 


Shopsmith adds a planer 


A thickness planer is a tool that any serious woodworker would 
love to have. But few of us do, and with good reason—prices 
for even the most basic models usually start at well over $1,000. 

But a brand-new planer from Shopsmith may change all 
that. It's priced at just $800. It comes complete with variable- 
speed automatic feed and is ready to mount on your Shop- 
smith Mark V. You don’t have a Shopsmith to power the planer? 
No problem. Shopsmith also offers a separate stand, com- 
plete with its own motor, for just $100. 

To bring the price down to an even more reasonable level, 
you can skip the auto-feed feature. If the planer is purchased 
with a hand-cranked feeder, the price drops to $700. 

What do you have to give up to get prices this low? Not a 
lot, thankfully. The Shopsmith planer has much the same ca- 
pacity as many expensive commercial models. You give up a 
bit in maximum thickness (most commercial machines can 
take six-inch stock; the Shopsmith stops at four), and the maxi- 
mum depth of cut is less than the 71e to Ya inch you can get 
with other machines (Shopsmith can cut to only 752 inch). 

How about quality? Inside the machine, there are rubber- 
covered feed rollers instead of knurled-steel ones. | found that 
these may slip a bit, but only when they get dirty, and then 
only when you try a heavy cut on hardwood. If you wipe the 
rollers with a rag occasionally, you shouldn't experience any 
slipping. 

The planer's table has a polished stainless-steel face instead 
ofthe usual rollers. As a practical matter, though, this may be 
an advantage. The solid table supports thin stock better than 
rollers and eliminates the tedious chore of adjustment. 

The Shopsmith planer's standard motorized, variable-speed 
feed system lets you feed stubborn woods at a snail's pace 
—five feet per minute, which results in the smoothest-possible 
cuts. | fed mine pieces of bird's-eye maple that were pocked 
with craters (caused by a commercial planer), and they came 
through almost perfect. 

On easily machined woods you can crank the feed rate up 
to 12 feet per minute. That's a bit slower than many commer- 
cial machines but fast enough for most jobs in a home 
shop.—A. J. Hand 


Convenient dial adjusts feeder speed. Note thickness scale. 


PS buyer’s guide to multipurpose tools 


or Vert. - Accessory price ($)*: 
Speed Width height Weight table Price ($) 
Tool Motor (rpm) (im) ^ (n) (m) (in) (lbs) size (in.) (Lo.b. _Jointer — Bandsaw ^ Jigsaw  — sander 
MasterShop 21⁄4 hp?, 18amps, 90010 7242 18 40V; 764 230 lax 18v? 895 265* 295 240 250 
100 volts only 5,400 
Shopsmith 2hp^ 13.5 amps, 700to 71 19 412 76/4 198 14x 189? 1,295  325* 365 265 275 
Mark V 110 volts only 5,200 
Total Shop 2 hp?, 15.7 amps, 100010 72 20 4l 76 230 14x 18% 1195 2955 325 255 265 
110 volts only 5,400 
Wood Master 2 hp?, 15.7 amps, 1000010 72 20 4l 76 230 14x 18% — 1,250 3405 331 255 265 
110 volts only 5,400 
lOnly Shopsmith has a thickness planer ($695); “developed horsepower; "cast iron; *4-in., three-knife; 5cast aluminum; °6-in., four-knife. 
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cost 10 to 35 percent more than a mul- 
tipurpose unit. And even if individual 
tools were stored as compactly as pos- 
sible, they would occupy more than 60 
square feet, six times the area needed 
for a single multipurpose tool. 


How they compare 


Shopsmith, which costs $1,295, is far 
out in front in number of accessories, 
parts, and ancillary materials and 
services. It is supported by home- 
workshop centers located across the 
country, and the company offers one- 
day hands-on training sessions, three- 
day woodworking seminars, a loaner 
headstock program, a lifetime recondi- 


tioning service, an illustrated instruc- 
tion manual, and Hands-On magazine, 
a bimonthly publication for woodwork- 
ing enthusiasts. The other multi-tool 
companies offer similar services but 
nothing on the scale of Shopsmith. 

As for performance, Shopsmith per- 
forms well as a saw for ripping and 
crosscutting lumber, though large 
sheets of plywood are difficult to sup- 
port properly. As a drill press, it works 
well with both metal and wood work- 
pieces; the horizontal position makes 
it easy to bore into the edge of a board 
for a dowel pin. 

When set up as a lathe, Shopsmith 
turned in a fine performance—it 


worked smoothly over its entire speed 
range. I also used it as a disc sander, 
but the operation didn't go nearly as 
smoothly: Because its large aluminum 
disc was warped, sanding wasn't even. 
The company now equips Mark V with 
a steel disc. 

It's evident from their appearances 
and features that MasterShop and 
Wood Master, both made in Taiwan, 
borrow heavily from the Shopsmith 
Mark V design. I found only modest 
differences, such as the material and 
casting of the table and varied shapes 
of levers and locations of controls. Even 
the accessories were similar, except 
that the miter gauge of MasterShop 


Multipurpose tools 
àla Français 


Leave it to the French to do things differently. One French 
toolmaker’s approach to multipurpose machines is to group 
separate and independent tools on a small table, then power 
them all by belt drive from a single, centrally located motor. 
The manufacturer, Kity, has been selling the system for 
more than 30 years in Europe. Now it’s being introduced 
to the U.S. 

The system comes in two forms. One is a light-duty model, 
called the K5. It’s aimed at the homeowner market. The 
other is a larger version, the 7044, aimed at professionals 
and serious amateurs. 

Basic price for the K5 is $1,400. It includes a number of 
tools, all of which mount on a steel-and-hardwood table 
measuring 22 by 40 inches. First, there’s a table saw with 
a 7.8-inch blade. The table measures about 13 by 20 inches; 
it can be raised and lowered to adjust cutting depth—a 
maximum of 2.3 inches—and tilted at an angle of up to 45 
degrees for bevel cutting. 

There's also a shaper that runs at 6,200 rpm and takes a 
variety of metric-size cutters plus a sanding drum. 

Third, there's a 5.8-inch jointer and thickness planer. 
You feed stock to the jointer by hand in the conventional 
manner—over the top of the cutterhead. When you use 
the thickness planer, however, the stock passes beneath the 
cutter, fed automatically by rollers at about 24 feet per 
minute. The planer can handle stock up to 3.9 inches thick 
and has a maximum cutting depth of 0.11 inch. 

Finally, there's a slot mortiser. This consists of an adjusta- 
ble table and a chuck mounted at the outboard end of the 
jointer’s cutter shaft. The chuck takes spiral-type boring 
cutters. To cut a mortise, you put your stock on the table 
and bore a series of holes. You then slide the stock while 
the bit routs out the waste between the holes. 

The professional Kity system is sold in a variety of pack- 
ages or as a series of separate components that you can 
piece together according to your needs. A combination pack- 
age of table saw, jointer-planer, mortiser, and shaper in 
the professional line costs about $3,000. Kity USA is lo- 
cated at 8140 Industrial Parkway, Sacramento, Calif. 95824. 
—A. J. Hand 
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The Kity system mounts all tools on a single table. Top: the K5, a 
low-cost unit for the home workshop; above: the 7044, for pro- 
fessionals and advanced do-it-yourselfers. Each tool remains per- 
manently set up: To switch tools, you shift the drive belt. 


doesn't fit the table slots of Shopsmith. 
But arbor sizes are the same. 

Wood Master, priced at $1,250, is 
smartly finished and handsome, with 
chromed ways and quality hammered- 
green paint job. I found that pivoting 
the unit up from the horizontal posi- 
tion requires more muscle than for the 
others. Four accessories are available 
to add to its usefulness: an 18-inch 
jigsaw, an 11-inch band saw, a six-inch 
four-knife jointer, and'a six-inch belt 
sander. (This machine is being distri- 
buted as Total Shop through a differ- 
ent distribution channel.) 

MasterShop is a serviceable unit 
with not as much pizazz in appearance 
as the others. At $895, however, it cer- 
tainly has a price advantage over the 
other two tools. Despite claims of rigid 
quality-control procedures, the ma- 
chine I tested showed some deficiencies. 
The paint chipped easily, and its motor 
was somewhat louder than the others'. 
Also, the quill could not be extended 
the full 4% inches claimed until I loos- 
ened a setscrew in the head directly 
over the quill. (The tool's manual 
makes no mention of this screw or its 
purpose.) The chuck would not open 
all the way, either. 

Still, MasterShop has some desirable 
features. It has a big, 18-amp motor 
that develops 2% horsepower (which 
helps explain its louder performance) 
and has a speed range of 900 to 5,400 
rpm. This compares with Wood Mas- 
ter's range of 1,000 to 5,400 and Shop- 
smith’s 700 to 5,200. 


Multi-tool vs. other tools 


When the machines are set up as cir- 
cular saws, each has a distinct limita- 
tion when compared with tilting-arbor 
saws: You must incline the table to do 
bevel cutting. But in doing so, you au- 
tomatically limit the length of a board 
to the height of your ceiling or distance 
to the floor. 

Set up as drill presses, however, the 
three machines are much larger than 
most drill presses and, as a result, are 
far more versatile. Another useful fea- 
ture on each of the machines is that 
you can use drill bits in a vertical or 
horizontal boring position. 

In their lathe setup, the machines 
lack many of the features offered in 
quality wood lathes. I missed the long 
steady rest, the 90-degree steady rest, 
and similar items handy to have when 
turning wood. However, I used Shop- 
smith to reproduce Colonial turned fur- 
niture with satisfying results. The 
lathe setups do offer a full speed range, 
an offset trailstock position for turn- 
ing tapers, and access from either side 
of the machine. 

All three machines convert to disc 
sanders, each with a slotted table to 


Drill press: You have a choice of two 
positions—horizontal and vertical. Shop- 
smith (all photos) is here tilted to vertical. 


Jigsaw: Driven by main motor, this option 
makes intricate cutting easy. Other options: 
band saw, jointer, and sander. 


accommodate the miter gauge. And be- 
cause you use the same tool for both 
sawing and sanding, once work is 
clamped to the miter gauge, it need 
not be reclamped for sanding. 

The three machines have different 
blade guards: MasterShop’s is metal; 
Wood Master’s and Shopsmith’s are 
plastic. The Shopsmith guard has a re- 
movable insert to replace one that has 
been scratched by flying wood chips. 

Each company claims its tool can do 
routing, but in my opinion none of the 
machines has sufficient speed to do a 


Table saw: The extension table aids in cut- 
ting long workpieces. Main table, not saw 
arbor, tilts for making cuts at angle. 


Lathe: Stock up to 34 in. long can be 
accommodated. For faceplate turning, the 
capacity is 167 in.; headstock moves. 


first-class job—generally, routers spin 
at 20,000 to 30,000 rpm. 

My choice? If I wanted complete 
backup—a total system—I'd go with 
Shopsmith. The company offers every- 
thing: accessories, services, materials, 
know-how, learning seminars, and re- 
pair facilities. us 


MULTI-TOOL MAKERS AND DISTRIBUTORS 
ABCA, Inc. (MasterShop), 3728 Benner Rd., Miamisburg 
OH 45342, (800) 543-5620; Master Woodcraft Machine 
Co. (Wood Master), 800 Spruce Lake Dr., Box 669, Har- 
bor City CA 90710, (800) 421-2467; Shopsmith, Inc., 750 
Center Dr., Vandalia OH 45377, (800) 543-7586; Total 
Shop, Box 16297, Greenville SC 29606, (800) 845-9356. 
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Transform an open porch 
into a year-round retreat 


By SUSAN RENNER-SMITH 


It was charming; it was unique; it was 
useless. The very details that made 
the fieldstone porch picturesque also 
made it unsuitable for summer relaxa- 
tion. On three sides, elegant columned 
arches framed the view—and let in the 
bugs. And the steep roof with its ex- 
posed-beam ceiling created a dark and 
gloomy interior. 

The homeowner's solution? Enclose 
the porch with glass to preserve the 
view, and insert skylights in the roof 
to bring in light. The result? A cozy, 
inviting sun room that's become the 
family's favorite gathering place. 

Such a conversion need not be a 
major construction job. By choosing 
materials that are relatively easy to 
install, a weekend carpenter can cre- 
ate a similar sunspace from a porch, 
breezeway, even a garage. 

Here, the homeowner removed the 
arched trim, framed the openings with 
2x4s, then inserted stock, double- 
glazed Caradco picture windows and 
doors between the columns. 

To open up the roof without destroy- 
ingthe exposed beams, he used Dayliter 
Long-Lites skylights, made by the APC 
Corp. (Hawthorne, N.J.), to fit between 
rafters. No structural members needed 
to be cut, nor did the roof openings have 
to be framed to accept the 69¥2-inch 
skylights (see drawing). The skylights 
come in three other lengths and fit 
beams spaced either 16 or 24 inches 
on center. us 


Rustic, open fieldstone porch (above) was 
dark and uninviting. Slim skylights slot- 
ted into the roof of the now glassed-in 
porch (main photo, left) help transform it 
into an airy, year-round sun room. Double- 
glazed, bronze-tone skylights fit between 
roof rafters, allowing the 50-year-old ex- 
posed beams in the ceiling (inset, far left) 
to remain intact. Stock double-glazed win- 
dows and doors fill in the wall openings. 
Homeowner stripped roofing down to the 
decking (near left) before installing sky- 
light, but old roofing paper can be left on 
(see illustration at right). 


ROOF DECK 


To install skinny skylights, first measure 
the opening from inside and drive nails 
through to the outside at each corner. 
Remove the shingles from around 
the marked area, but leave the bottom 
course intact as shown (top). To avoid 
gumming up the saw, strip away roof- 
ing paper inside the cutout area. To 
ensure straight cuts, snap chalk lines 
between nails. Now cut through the 
roof deck with a circular or saber saw. 
Next, apply a bed of mastic over the 


existing roofing paper bordering the 
cutout. Set the skylight in place, snap 
on the special clips, then nail them to 
the roof. To prevent leaks, lay strips of 
roofing felt in a bed of mastic, arrang- 
ing the strips to overlap the top and 
sides of skylight flange (see middle 
sketch). Replace the shingles, lapping 
them over the skylight flange then trim- 
ming them to fit against the dome. Note 
that bottom edge of skylight is left un- 
covered to promote drainage. 
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THE THINKING MAN'S 
GUIDE TO 

CAR MAINTENANCE 
By BOB CERULLO 


DRAWINGS BY 
RUSSELL VON SAUERS 


How to checkfor 


steering 


and suspension 
problems 


The story is almost a classic. A fellow 
came into my 23-bay shop to get his 
Buick Regal ready for a long trip to 
Vermont. Part of our checkout proce- 
dure includes a thorough going-over 
ofthe front and rear suspensions. Other 
than a front tire showing a worn inner 
rib on the tread, the front and rear sus- 
pensions were in good shape. Our me- 
chanic recommended an alignment. 
But the owner decided to walk away 
from our $29.95 price tag—one of the 
mass merchandisers was having a sale 
on $8.95 wheel alignments. 

About a half-hour later, the Buick 
owner was on the phone. He roared, 


Tie-rod ends 


Push up and down on the tie rods, watch- 
ing the rod sockets for any signs of 
looseness. Next, roll the tie rod while 
observing the socket for noticeable move- 
ment. If the rod rolls easily, replace the 
socket. Double-check your diagnosis by 
asking a friend to move the steering wheel 
while you check for lash. (The wheels 
must be on the ground.) 
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“You were going to risk my life by send- 
ing me on a long trip with bad upper 
and lower ball joints, sagging springs, 
and dead shock absorbers.” 

The mass-merchandiser shop had 
“discovered” all these problems on a 
one-year-old car. The bottom line: The 
guy was getting ripped off. Sucked in 
by the bargain price, he was being sold 
a lot of expensive replacement compo- 
nents he didn't need. 

By reading the procedures and study- 
ing the drawings on this and the 
following pages, you'll be able to 
trouble-shoot a worn front end or spot 
a ripoff. This list includes some of 


Wheel bearings 


the things you will be able to check: 

* Tie-rod ends. 
Wheel bearings. 

Side play. 
Ball joints. 
Unusual tire wear. 

* Drag. 

Begin your inspection by taking a 
road test. Select a quiet, perfectly flat 
road. Crowned roads will cause even 
fit steering systems to turn toward the 
shoulder. Grasp the steering wheel 
lightly, and drive with the car centered. 
A healthy suspension and steering 
system will keep the car in the center 
of the road. Assuming that the tires 

Continued 


Side play 


Grasp the tire at the top and bottom and 
rock the wheel. It should be firm, with 
nearly no movement between the wheel 
and spindle. Noticeable movement may 
indicate either worn or loose bearings. 
Although the bearings may only need 
tightening, make an inspection for a proper 
assessment. Be on the lookout for metal 
particles and signs of scuffing. 


With the wheels straight, grasp the tire at 
the front and rear. Check for side play. If 
side play is present, check for bushing 
wear, loose adjustment clamps, or worn 
ball joints. A loose steering gear or pit- 
man arm may also be the problem. You 
may be able to take up steering-gear 
looseness by adjustment; refer to the 
factory manual. 


UPPER BALL JOINT 


UPPER CONTROL- 
ARM BUSHING 


Torsion-bar 
suspension 


In this type of suspension, the spring 
action of the system comes from a steel 
bar under torsional load. One end of the 
bar is usually splined to the control arm; 
the other end is firmly attached to the 
vehicle's frame. As road irregularities act 
on the arm, the bar twists and untwists, 
absorbing the energy before it's transmit- 
ted to the body. Torsion bars may run 
either transversely or longitudinally, rela- 
tive to the vehicle's center line. They're 
usually prestressed in one direction. You 
should note this in case replacement is 
necessary. 


MacPherson strut 
suspension 


SHOCK ABSORBER Among imports and the newer, lighter 
domestic models, MacPherson strut sys- 
tems are the growing trend. The shock- 
absorber strut becomes an integral part 
of the suspension. Unfortunately, there's 
a tendency for owners to overlook the 
replaceable shock cartridge inside the 
strut when the ride begins to deteriorate. 
Replacing the cartridge or entire strut 
shouldn't be attempted without the proper 
spring-compressor tool. Some strut sys- 
tems allow only limited alignment adjust- 
ment. Caster, camber, or toe may not be 
adjustable. However, ask at your local 
auto-parts store about aftermarket kits 
that make it possible to correct caster and 
camber on specific models. 


COIL SPRING 


CONTROL ARM 


STEERING KNUCKLE BALL JOINT 


Short and long 
A-arm suspension 


There are two critical wear points on this 
suspension type: the upper and lower 
control-arm bushings and the upper and 
lower ball joints. A worn control-arm bush- 
ing will allow the arm to move and may 
sometimes be heard as a dull knock when 
you brake or accelerate. To check the ball 
joints, first determine whether the coil 
spring is seated on the upper or lower 
control arm. If the spring is seated on the 
upper arm, jack the car under the body or 
frame to check ball-joint looseness. If the 
spring is seated on the lower one, you 
must jack the car under the arm to prop- 
erly unload the joints for inspection. 


UPPER BALL JOINT 


UPPER CONTROL ARM. 


LOWER CONTROL ARM 


STEERING KNUCKLE 


LOWER BALL JOINT SEPTEMBER 1983. | 117 


are properly inflated, any pull to one 
side is cause for concern. 

Take some turns. You shouldn't have 
to turn the wheel back to center. If you 
do, the steering gear is binding, or the 
steering-axis inclination is incorrect. 

Finally, check the condition of the 
shock absorbers. How does the car 
react to small bumps? Does it continue 
to rebound long after it should have 
settled down? If you have any doubts, 
it's time to crawl around underneath 
and get your hands dirty. us 


Ball joints 


Identify the weight-carrying ball joint. It's 
always mounted in the control arm at- 
tached to the spring or torsion bar. The 
other ball joint is the friction ball joint, 
which steadies the other end of the 
spindle. To check for wear, take the weight 
off the load-carrying joint, using a floor 
jack. Use a pry bar between the bottom of 
the tire and the floor to check for exces- 
sive radial play. 


Drag 


Rotate the wheels and listen for growling 
from worn bearings. Next, feel for signs 
of dragging from either worn wheel bear- 
ings or a brake caliper frozen in the 
brakes-on position. A steering pull that 
might lead you to believe you have an 
alignment problem is often caused by 
one of these gremlins. (The jack is posi- 
tioned for checking lower ball joints.) 
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Steering systems 


Identify your system. Most domestics use 
a parallelogram linkage (top), which is a 
combination of tie rods, tie-rod ends, idler 
arm, pitman arm, and center link con- 
nected to a steering gearbox. Rack-and- 


Tire tread 


FRONT 
OF VEHICLE 


TOE-IN WEAR 


Odd wear patterns are a clue to front-end 
problems. For example, toe is the differ- 
ence in distance between the fronts of the 
two front tires and the rears of those tires. 
When toe is incorrectly set, feather-edge 


PITMAN ARM 


INNER TIE-ROD | 
SOCKET 


ADJUSTING SLEEVE 


A 


STEERING-GEAR 
PINION 


pinion (bottom) is the system of choice 
for small imports and domestics. Both 
types must be free of wear if proper wheel 
alignment and accurate response to steer- 
ing inputs are to be maintained. 


fi 


|| 


wear occurs because the tire is dragged 
sideways. If the inner third of the tire is 
worn smooth and the outer tread still has 
plenty of meat, you have a serious nega- 
tive-camber problem on your hands. 


Dodge Ram 150 


Dodge Ram 250 


+Latest information available at time of 
printing. Based on R.L. Polk & Co 
registrations through 7/81. 1. Crew Cab. 


115 131 


131 


2. Max. payloads based on models with 


131 149! 165! | minimum required load carrying compo 


Galvanized Steel 


Rust Protection (sq. ft.) 340 


4800/5850 


340 


nents. 3. Use EPA est. mpg for compari 
son. Your mpg may vary depending on 
speed, distance, weathe 


310 340 


6400/7500 


8510/10,000 mileage probably lower. C. 


Payload—Max. (Ibs. 2405 2315 


3510 


es 
4. Not available in CA. 5. Credit option. 
DRIVE SMART. BUCKLE UP. 


5690 4030 5120 


Std. est. hwy./EPA 
est. mpg? 25/19 


23/18) 


Over 8500 Ibs. GVW 
not rated by EPA 


Engine—Standard 3.7 L (225 CID) 


—Optional 5.2 L (318 CID) 


BUILT TO LAST WITH MORE 


3.7 L (225 CID) 5.2 L (318 CID 
Sian Sis S SE D tb vs | RUST-FIGHTING GALVANIZED 
5.2 L (318 CID) 5.9 L (360 CID) STEEL THAN FORD OR CHEVY. 
2-bbl. V8 2-bbl. V8 4-bbl. V8 
5.2 L (318 CID) 5.2 L (318 CID) 
4-bbl. V8* 4-bbl. V8* 
4-spd. dir. man. 3-spd. automatic 


Transmission—Standard 4-spd. OD man. 
—Optional 4-spd. dir. man. 
3-spd. automatic 


3-spd. automatic 


4-spd. dir. man.* 


Standard Tires P195 75RI5 
Max Notional P235 15R15 


8.00-16.5D 
815.16 5E 


9.50-16.5E 
80-16 5E Dil Rear 


PS leisure-home plan 


Solar/earth 
retreat 


By V. ELAINE SMAY 


A blanket of earth is pulled up to the roof line on the long 
north wall of this house to shelter it from wintry blasts. 
The earth berm extends around the east and west walls 
also, though it stops short of the front, allowing space for 
windows and doors on both ends. These spaces provide di- 
rect access to the outside from the bedrooms, which is a 
requirement of most building codes—and a problem with 
some earth-sheltered houses. Though designed for a rural 
site, the gabled roof gives the house a profile that is tradi- 
tional enough to fit comfortably into a suburban neighbor- 
hood. The copper roof shown in the rendering can also be 
made of treated metal. 

This house marks the fifth earth-sheltered house that 
architect Charles G. Woods, author of Natural Architecture, 
has done for PS. (His last, featured in the April issue, won 
an honorable mention in a passive-solar design competi- 
tion sponsored by the American Gas Assn. and Solar Age 
magazine.) Albert Sincavage, a student of Frank Lloyd 
Wright, was consulting architect and renderer for the 
design; James Knash was the engineer. 

[Continued on page 150 
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Now Anyone Can Afford To Fly! Call TOLL FREE 1-800-441-7527, Ext.221 


Fly Without . 
a License! 


The FAA's law making it legal for 
anyone to fly inexpensive, personal ul- 
tralight airplanes has spawned many 
new designs. Here's where to get all 
the facts and figures—before you buy! 


For the low price of a kit car or a snow- 
mobile, you can own a real airplane - an 
ultralight. For the first time in history, you can 
build or buy an ultralight airplane and fly it 
without a license - legally! Manufacturers all 


over the country sell them as construction kits, 
bolt-together assembly kits, or completely 
ready-to-fly. The 1984 edition of Ultralight 
Aircraft - the Basic Handbook of Ultralight 
Aviation, tells you what they're all about. 


The "Quicksilver MXL" offers top-of-the-line per- 
formance, airplane controls. Kit builds in 40 hours. 


Be the envy of all your friends in this open- 
air monoplane - the Quicksilver. Imagine your- 
self zooming along over the countryside at 55 
mph, above traffic congestion. Use only a gal- 
lon of regular auto gas an hour! Some folks fly 
from their backyards! This mammoth new 
volume is filled with all the facts, photos, draw- 
ings and descriptions you want and need to get 
airborne. 


See everything from economical go-kart 
engined "air-tourers," to more powerful, 
snowmobile-engined, high performance 
machines. The pages of Ultralight Aircraft 
are jam-packed with the details of all the new 
planes. All sell for a mere fraction of the cost 
of a"conventional" airplane. None need to be 
registered nor does the pilot need a license to 
fly them! Most require no special tools or 
mechanical ability to assemble. All can be 
folded and stored at home! 


Ultralights enable you to get into and out of 
remote areas - where all the good hunting 
and fishing areas, everyone talks about, are 
located. Many are adaptable to pontoons for 
"off-water" operation. You can even stow 


gear and fish from your seat! This compre- 
hensive manual reveals models you didn't 
know existed, or won't find anywhere else. 


Exciting new "Vampire" has racy lines, top perform- 
ance. It's sold only as a factory built unit. 


Most folks like open air seating, but 
growing numbers prefer enclosed and 
heated cabins. Several new designs, like the 
Hawk and the Mohawk are what amount to 


true airplanes, but at ultralight prices. They 
could be used for real cross-country trans- 
portation! 

Industry leaders praise Ultralight Aircraft... 


"Congratulations... vou have certainly covered the 


field and explained the basics in lucid language. " 


Luis Marden - National Geographic Society 


“Of great value to pilots and potential pilots 
alike...with the highest recommendation.” 


John Ballantyne, Dir. - EAA Ultralight Assoc. 


“A delight....must’ reading for anvone planning to 
fly an ultralight.” 
Harvey Swack, Pres. - NASADesigners 


This is not a theory book! Ultralight Aircraft 
contains only practical "how-to" information 
that you can easily use. Just picture yourself 
in the seat of your own ultralight as you 
shove-in the throttle and takeoff! This 
authoritative, up-to-date book gives you all 
the information you need to make intelligent 
decisions. It's designed to inspire and guide 
you every step of the way. Let it help you 
make your aL dreams come true. 


New & Used Times 
Ultralight Info 12 a Year 


* E, % PRICE BONUS * 
WHEN YOU ORDER THE 
ULTRALIGHT AIRCRAFT HANDBOOK 

Now Available... Ultralight Flyer, your 
monthly hotline to the ultralight aircraft 
industry. Every issue is jam-packed with new 
aircraft announcements, product news 
releases, and scores of used ultralights for 
sale nationwide. Also features articles and 
pilot reports by experts in the field. Get the 
ultralight news as it happens, during this 
special introductory, half-price sale. When 
you order The Ultralight Aircraft Handbook, 
you pay only $6 for a full year of the Ultralight 
Flyer (regular price $12). Order both. 
Everyone does! 


NO RISK GUARANTEE 
If, for any reason, you are not 100% delighted 
with any of our publications, simply return them 
within 30 days for a prompt refund. 


-Ultralight Publications, Inc. 


"Ultrastar" is strut-braced type offering top perform- 
ance and maneuverability. Folds in ten minutes. 


A few of the outstanding features of this 
massive new edition include: 
All the new Manufacturers and All the new 
Ultralights e Complete Specifications, Perfor- 
mance and Technical Data e Informative Arti- 
cles and Pilot Reports € Tractor and Pusher 
Designs ¢ A Complete Basic Flight Manual e 
Engine Basics * Federal Air Regulations for 
Ultralights e "Off-Water" Operations e 320 
Information-Packed Pages € Over 220 Pho- 
tos, Drawings, Charts and much more. 


One aA Way, Dept.221 
P.O. Box , Hummelstown, PA 17036 


YES! Please rush me the publications checked 
below. ! understand both come under a 30-day, | 
Imoney-back guarantee. Order both. Everyone 
exes (A FREE copy of our Catalog is included | 
with each order.) 


IH SAVE $6 OR $10! ORDER BOTH BOOK & UL FLYER. l 
$21.95 (Paperback Book & UL Flyer — $27.95 value) 
[882435 Clothbound Book & UL Pyer ssevaun — | 

* ULTRALIGHT AIRCRAFT HANDBOOK ONLY. 
[0515.95 (Quality Paperback) 21522 95 (Deluxe Clothbound) I 
* ULTRALIGHT FLYER MONTHLY NEWSPAPER ONLY 
OSi200/Year.US (12 issues) C2$22.00/Year. Foreign | 


[Total amount for items ordered — $ 
[All orders add postage and handling — 295 — 
| Overseas shipping ($10/item airmail) 


[TOTAL ENCLOSED FOR ORDER 


| Address. 


City, State, Zip 
[Signature 


# 
OMasterCard OVisa 


CAmExp 


Expires 


Order 24 hours TOLL FREE! 1-800-441-7527. 
MasterCard, Visa or AmExp REQUIRED! Oper- 
ator CANNOT answer questions! Sorry, NO 
CODs! ** 30 Day Money-Back Guarant 
ORDER DIRECT FROM THE PUB. 
AND SAVE. SHIPPED IMMEDIATELY! 


JDL Leads Again 

The Saturn-15 XHP, an engineering break- 
through from JDL laboratories, has new State-of- 
the-Art technology never before incorporated in 
amateur band general microwave receivers. This 
technology increases reception from distances 
never before achieved. By designing totally new 
circuitry, and using new ultra-sensitive compo- 
nents, coupled with a precision tuned 30 inch 
receiving dish, a system gain of 68 decibles 
makes the Saturn-15 XHP the leader in micro- 
wave receivers. In field tests, the Saturn-15 XHP 
received clear, crisp pictures, where other units 
tested were snowy. During these tests the 
Saturn-15 XHP's highly sensitive downconverter 
probe was able to receive a color picture with- 
out a dish. No other unit tested could pass this 
test. 


Free Movies for You 

That's right! Free movies, sports, and special 
events, 24 hours a day and all commercial free. 
The Saturn-15 XHP super deep fringe microwave 
receiver can be used by homeowners outside 
the service area of local over-the-air pay TV 
stations (ex. HBO, Showtime). Yes, if the local 
pay TV station installs microwave receivers on 
homeowners TV mast, you too can receive 
those unscrambled signals free by installing the 
Saturn-15 XHP on your TV mast in minutes. A 
signal can be received up to 100 miles, 
depending on the height and power of the local 
transmitter, and the installed height of the 
Saturn-15 XHP. If you have waited to own a 
microwave receiver, or own a low power unit, 
call and order your Saturn-15 XHP and own the 
most powerful receiver available today. Free 
TV— yours for a call. Note: General microwave receivers 


cannot be used for receiving scrambled signals. Nor can they pick 
up from cable TV or their relay towers. 


A Total Unit 

The Saturn-15 XHP comes complete with a 30 
inch precision tuned receiving dish, advance 
design downconverter, power tuner, 60 feet 


coaxial cable, necessary adapters, mounting 
hardware, and installation instructions. A six 
month parts and service warranty covers the 
Saturn-15 XHP. 


Information for your Area 

By calling our information number (916) 454-2190 
and talking to one of our trained technicians, we 
can help determine if the Saturn-15 XHP will 
work for you. 


A Very Special Introductory Offer!!!! 
JDL Industries has and continues to provide, 


e regular price, $285.00. Sorry—no person: 
checks. Shipping ($9.50) and 6% sales tax for 
Calif. residents not included. Trade-in units 
become the property of JDL Industries and 
cannot be returned under any circumstances. 


Call our toll free number for placing orders only. 
Information is not available at this number. 
1-800-824-7927 

U.P.S.— C.O.D./Volume prices on request — 
(916) 454-2190 


Microwave Systems 


i 


INDUSTRIES, INC. 
4558 Auburn Blvd., Suite 208, Sacramento, CA 95841 


"Satur-15 XHP must be returned within 14 days of delivery lor refund if not 
Satishied, and is subject to a 25% restocking charge. 


SUMMER SPECIAL 


PS driving report: 


Toyota's 
mini-van 


ride. Toyota uses a four-link coil-spring 
rear suspension that is unique in the 
van market. 

But some obvious 
up in the PS test of pre- 
vehicles: The most serio 
parent lightness in the r 
had trouble getting traction through 
soft. dusty surfaces that should have 
been handled routinely. Driving visi- 
bility is excellent, with one caveat: The 
high-backed headrest and wide seats 
restrict your vision when backing up. | 
found that the only safe way to back 


oblems showed 
production 
was an ap- 
end. I twice 


et was to 


open the door and hang out my head. 
Toyota will offer the van in two mod- 
els: a deluxe and a luxury LE version. 
dard equipment includes child- 
proof sliding door locks, carpeting, and, 
in the LE model, bronze or blue pri- 
vacy glass, power steering and door 
locks, and dual electric outside mirri 
Besides such standard options 
power windows and cruise control, the 
LE can be outfitted with five-speaker 
stereo, dual sun roofs, dual air condi- 
tioner with separate front and rear 
controls, and even an ice maker:cooler. 
—Jim Schefter 


up more than just a few 


i: tne 
ze 


Throw down your guns. | 

. Self-propelled | 
minis anticipated in the next year. |See | Ready to Caulk IS here. | 
“Voyager/Caravan,” PS, July.| | 


The Van Wagon, with a base price | B | 


The age of the mini-van is here, with 
the October introduction of Toyota's 
new Van Wagon—the first of many 


of under $10,000, carries seven passen- 
gers, fits in the garage, drives with the 
pep and power of a station wagon, and 
comes with an intriguing list of stan- 
dard and optional features. 

In body style and interior layout, the "n 
little van combines standard rear-drive | | 
design with Toyota innovation: 
file milar to that of Toyo 
cel wagon, with a raised roof. But its 
50-degree front-end rake and large 
glass area make it distinctive. 

Seating is 2+2+3. With the two 
rear seats removed—a simple task 
there's more than 150 cubic feet of car- 
go space. 

The van's two-liter (122 cu. in.) en- 
gine is under the driver's seat and be- 
hind the front axle, to help distribute 
weight more evenly along the van's 
short (88 in.) wheelbase. Toyota rates 
the engine, including platinum-tipped 
spark plugs, for four years or 60,000 
miles without major mainte: 

Mileage estimates are 
with the five-speed transmise 
24/30 with the automatic. With the 
standard 16.1-gallon fuel tank, range 
should approach 500 miles. 

On the road, I found that the little 
van handles easily, with little bend or 
sway in turns. The van takes bumpy, 
winding mountain roads like a sprinter, 
with snappy acceleration and a smooth, 
quick response in steering. Its short, 
30-foot curb-to-curb turning radius 
makes it easy to maneuver in tight | 
spaces. To give the van a more car-like | 


Introducing 

Ready to Caulk, the 

revolutionary new gunless. 

caulking system from DAP. 

Easier to use. Ready to Caulk 

features a self-propelled delivery 

system. So you can caulk a smooth, 

consistent bead in any direction. With- 
outacaulking gun. There's no bubbling or 
sputtering, use after use. You get the full 

contents of thecan. And clean up with water. 

Indoors and out. Use Ready to Caulk to seal around win- 
dows and doors, siding, countertops, and more. It's moisture 
and mildewresistant. And sets withintwo hoursforpainting. 
Guaranteed for 20 years. Ready to Caulk contains our top- 
quality Acrylic Latex Caulk with Silicone. 

In fact, it's guaranteed not to crack, peel, 

or separate for 20 years. So for your next 

caulking job, reach for Ready to Caulk. 


From DAP. 
Depend on what the pros use most. 0 


1983 DAP, Inc. 


Revolution in banking 


makes your home computer the teller 


Transfer funds, check 
balances, pay bills—but 
don't try to cash a check 


By SUSAN RENNER-SMITH 
ILLUSTRATION BY ROY DOTY 


With my telephone bill in hand, I sat 
down at the Atari computer and tapped 
a few keys. The word DIALING appeared 
in large white letters on the TV screen 
as the Atari automatically telephoned 
Pronto, the home banking service of 
New York’s Chemical Bank. 

When the bank’s computer an- 
swered, it requested my household ID. 
I typed it in, then was asked for my 
“handle,” and, finally, for my “PIC” 
(Personal Identification Code). Seconds 
later, the blue screen slowly filled with 
a menu of banking options. 

Ichose “bill paying” and was led step 
by step through a series of questions: 
Whom did I want to pay? On what 
date? What amount? From which ac- 
count? Once I filled in these blanks, 
this message appeared: You HAvE 
SCHEDULED A PAYMENT OF $40.23 To 
New York TELEPHONE ON SEPTEM- 
BER 15, 1983. THE FUNDS ARE TO BE 
DRAWN FROM ACCOUNT 1233456789. 
Is THIS CORRECT? 

When I typed “yes,” the words Bup- 
GET ENTRY appeared on the screen, and 
I was asked to assign a category to the 
payment and a description. I typed in 
the “telephone expenses” code and 
“August.” 

Next, I decided to check the list of 
bills I'd scheduled for payment—but 
postdated—earlier in the month. A 
large payment to MasterCard was due 
to be paid tomorrow. Would my check- 
ing account cover it? 

I returned to the main menu and 

Continued 


124 | POPULAR SCIENCE 


LEM — / To: asst MGR. 
e 07-7200 


LAST NIGHT, 39 MUSICIANS HAD A 
COMPUSERVE CONFERENCE, SO DID 31 M.D.S, 
49 SPORTS FANS AND 640 APPLE POLISHERS, 

AND NO ONE HAD TO LEAVE HOME. 


The Electronic Forum, 
Cheaper than Long Distance 
and Much More Rewarding. 


Every night on the CompuServe 
Information Service, professional 
and social groups discuss a wide 
range of subjects. From what's new 
in medical technology to what's 
nouvelle in continental cuisine. 

And every day more computer 
owners who share a common 
interest are discovering this exciting 
new way to exchange ideas and 
even transfer hard copy data. 


And besides electronic forums, 
they leave messages for each other 
on our national bulletin board, 
"talk" informally on our CB simulator, 
and communicate via CompuServe's 
electronic mail. 

But best of all, in most cases, 
CompuServe subscribers get all of 
these state of the art communications 
options, plus a world of on-line 
information and entertainment for 
the cost of a local phone call plus 
connect time. 

To become part of this flexible 
communications network, all you 


need is a computer, a modem and 
CompuServe. CompuServe connects 
with almost any personal computer, 
terminal, or communicating word 
processor. 

To receive an illustrated 
guide to CompuServe and learn how 
you can subscribe, contact or call: 


CompuServe 


Consumer Information Service. P.O. Box 20212 
5000 Arlington Centre Bivd., Columbus. OH 43220 


In Ohio call 614-457-0802 


An H&R Block Company 
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Your BEST Catalog 

Wi 84 page color guide to the latest in 
electronics W Unique, informative 
articles & charts help you pick the 
right product for your home or car. 
Your BEST Selections 

W Hundreds of quality car stereo, 
home audio, personal computer, 
telephone and video products from 
Advent, Atari, Blaupunkt, Jensen, 
Panasonic, Pioneer & more! 

Your BEST Prices 

W Largest possible discounts W Our 
volume buying means you save more. 
Your BEST Service 

Wi 24 hour shipping W 30 day 
Satisfaction Guarantee W Toll-free 
ordering and technical assistance. 


CALL TODAY 
For Your FREE Copy 


800-336-5566 


Be sure to mention Popular Science when calling. 
In continental U.S., Puerto Rico and The Virgin 


Islands. In Virginia call toll free 800-552-3961 
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chose the “balance inquiry" option. 
There I saw listed all the checks that 
had cleared to date. Sure enough—I 
was short of funds. No problem. I en- 
tered the “funds transfer” section and 
moved a chunk of money from savings 
to checking. 

I had a question about my savings 
account, so I jumped to the “electronic 
mail" section and typed out my ques- 
tion. I’d get an answer on my screen 
in 24 hours. Then I signed off. 

The bank got the message, but since 
I was only testing the Pronto system 
using a dummy account, I had to pay 
my telephone bill the old-fashioned, 
stamp-licking way. 

Since trying out Pronto, I’ve made 
test runs through six other home- 
computer banking services and talked 
with bankers coast to coast. I've 
learned that some form of computer- 
ized home banking is being planned 
by banks in every part of the country. 

"Several hundred banks have al- 
ready done something in this area," 
said William Maroney of the Electronic 
Funds Transfer Assn. in Washington, 
D.C. "And it's safe to say that the 
nation's top 100 financial institutions 
are looking into some form of home 
banking." 

The new home banking services com- 
bine the features of automated teller 
machines with home-telephone bill- 
paying systems. Linked via phone or 
cable to the bank's main computer, 
you can read your account balance on 
your home screen, transfer funds be- 
tween accounts, get electronic cash 
advances, pay bills, and send messages 
to the bank. 

Home banking services are available 
as part of national consumer data net- 
works such as CompuServe [PS, Nov. 
’79]; from local banks such as New 
York's Chemical; or through one of the 
new videotex services [PS, Jan. '81]. 

Each of these networks can protect 
your accounts against unauthorized 
entry, but the degree of protection 
varies. (I'll talk more about that later.) 
The banking providers also vary in the 
type of home-computer equipment 
required. And most banks charge extra 
for home banking services. Is it worth 
the added cost? 

Pronto user Kathryn Brown thinks 
so. "Thanks to Pronto, Chemical Bank 
and I are on the best of terms," she 
told me. “They used to yell at me for 
all the checks I bounced. Now I can 
see what my balance is every day" 

Brown is a pilot volunteer who has 
chosen to continue as a paying cus- 
tomer. ^I like computer banking," she 
said. "It cuts out all the paper work; it 
cuts out all the tellers; it cuts out all 
the bank lines." 

But is home banking really a rev- 


olution? Bankers say yes. “We are 
providing the customer with more in- 
formation than he ever had before," 
Mickey Fennell of First Interstate 
Bank in Los Angeles told me. 

“People are getting information 
they've never had access to," echoed 
Barbara du Pont of New York's Citi- 
bank. “Not only do you have last 
month’s statement—you have today’s 
statement, showing exactly what 
checks have cleared. And it’s one-stop 
banking. You can do it at your home 
or office—wherever it’s most conve- 
nient. You can do it any time of day, 
any day you want.” 


Home banking pioneers 


“We were the first bank in the en- 
tire nation to offer a home-computer 
banking product to the general public,” 
said Charles E. Simpson of First Ten- 
nessee Bank in Knoxville. “We started 
in October 1980, and we add new users 
each month.” 

First Tennessee is one of four banks 
available through the CompuServe In- 
formation Service, a national consumer 
information network based in Colum- 
bus, Ohio. If you can’t wait for home 
banking to come to your town, Compu- 
Serve is where you must go. 

Available via a local phone call, Com- 
puServe links personal-computer own- 
ers to giant data banks. Users can call 
up information from a cornucopia of 
sources (including PoPULAR SCIENCE), 
talk to other users, shop for everything 
from appliances to airline tickets—and 
do banking. 

To bank via CompuServe you need 
a modem, which converts computer sig- 
nals into tones that travel over phone 
lines—and a home computer. 

"One of the reasons we selected 
CompuServe for our home BancShare 
service is because it can handle almost 
any kind of computer on the market 
—even a dumb terminal," said Bill 
Harvey of the Huntington National 
Bank in Columbus, Ohio. 

Right now, CompuServe is the only 
national consumer data bank offering 
home banking. But Delphi, a new com- 
puter network based in Cambridge, 
Mass., will soon offer the services of 
20 banks. "We're just waiting for ap- 
proval from the state banking commis- 
sioner,” said Delphi's Wes Kussmaul. 

I talked to three local banks: New 
York's Chemical and Citibank, and Los 
Angeles' First Interstate. Each has de- 
veloped its own software. First Inter- 
state's program now runs only on the 
TRS-80 color computer; Citibank and 
Chemical software is available to any- 
body who owns a modem and an Atari, 
Apple, or IBM personal computer. (Citi- 
bank plans to include Radio Shack's 
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How the som of your voice asa on 
your , your television, even your Ja- 
cuzzi. The original AudioLite Wall Switch 
brought you convenience and i 
straight from science fiction. Now the 
AudioLite Wall Plug gives you total 
portability with even more advanced crime 
deterrence. 
Security that doesn’t fall asleep. 
Imagine an intruder prying open your 
door late at night. Suddenly bright lights 
come on and the snarls of a watchdog 
frighten him away. But you don’t own a dog. 
You're not even home. The dog (tape re- 


No wiring necessary. 
Simply plug the unit into 
your regular wall plug. 
On-Off switch lets you 
operate lamps and 
appliances manually. LITE 


High-Low dimmerswitch 
{on side) tor conven- 


jence, energy savings. 

Sound-activated 

socket operates 

lights, radios, appli- 

ances—any electri- E 
cal device up fo 300 $ 
watts. Bottom socket is 
unswitched for con- 
ventional use. 


Timer control (7- 
second to 7-minute 
range). Controls are 
recessed to prevent 
tampering and acci- 
dental changing of 
settings. 


Light flashes when 
plug “hears” sound, 
making sensitivity 

easy to check and adjust. 


corded) and the lights were turned on by 
an ingenious sound-activated switch. 

Use the AudioLite Plug anywhere— 
you just plug it into any AC outlet. Then 
plug a lamp or any appliance (up to 300 
watts) into its top socket (the bottom 
socket is not sound-activated, allowing 
conventional use). 

You set precisely the loudness of 
sound that triggers the unit—anything 
from a whisper to a loud command—so 
lamps only turn on when you want them to. 
Built-in indicator light flashes when unit 
“hears” a sound, making sensitivity easy to 
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check. A light sensor automatically re- 
aca sensitivity during noisier daytime 
Once activated, lamps or appliances 
remain on for the exact time duration you 
set—anywhere from 7 seconds to 7 min- 
utes. Each new sound triggers the internal 
timer, beginning a new countdown. Lamps 
stay on while you're in a room and go off 
automatically when you leave, slashing 
your energy bills. (During quiet activities 
like reading, use the manual On-Off 
switch.) Of course, sound-emitting ap- 
pliances like radios stay on until you tum 
Entire unit replaces 
your existing wall 


switch. Installation 
takes only minutes, 


Light sensor reduces 
sensitivity during 


tions are noisier. 


Sensitivity control. 
You set precisely the 
sound level you want 
to trigger switch. 


Sound turns on your 
lights ai ly 
‘any of 9 dimmer 
i settings. On-Off posl- 
Ld È H tions permit manual 
control. 


them off. For even more energy savings, 
AudioLite Plug has a two-position dimmer 
for your lamps. 
Now your home awaits your command. 
The versatile AudioPlug will be a con- 
stant source of amazement. In the kitchen, 
a simple “good morning" turns on your cof- 
feemaker. In the living room, the sound of 
your slippered footsteps turns on lamps 
and soothing music. Your home is safe too. 
No more groping for a lamp in the dark, or 
risking injuries on dark stairs. 
The original light switch with ears. 
For wired-in convenience there's the 


daytime when condi- 


ie new AudioLite Wall Plug. 


ighten home security. 
ut ears on your lights. 


original AudioLite—the wall switch that 
turns on lights automatically when some- 
one enters a room and turns them off when 
they leave. Cuts energy waste up to 5096 in 
halls, bathrooms, closets, garages. Out- 
doors, the AudioLite Switch turns on your 
porch or driveway lights when anyone 
approaches. 

Installation is simple. Use a screw- 
driver to replace your present wall switch. 
Nine-position dimmer gives you exactly 
the amount of light you need and ex- 
tends bulb life up to 15 times. (Same timer, 
sensitivity controls as AudioLite Plug.) 
Works with up to 300 watts and in 3-way 
installations. 

Proven solid-state reliability of the 
AudioLite Wall Switch now available in 
the Plug. UL approved. One year warranty. 
Try one, or order a set. 

A single AudioLite Plug (#MSM752) 
or Wall Switch (#MSM652) is $34. But as 
Soon as you try one, you'll think of many 
more places you can use them. That's why 
there's a special price of $99 for a set of 
four. You can order 4 AudioLite Plugs 
(#MSM753), 4 Switches (44 MSM653) or 2 of 
each (#MSM793). Order on trial—you 
must be satisfied or return your order 
within 30 days for a prompt refund. 

Call for your set. Experience the 
magic and security of a home that re- 
sponds to sound—with light. 


ORDER TOLL FREE. 


= 


For fastest delivery, credit card 
holders may call our toll free lines. 
Please have the product number ready. 
Or send your check, adding delivery 
charge (2.50 for one, 4.50 for four). Calif. 
residents add 6% tax. 


1 800 344-4444 


Overseas/Canadian (415) 344-4444 
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Here's your 
chance to break into 
the BIG TIME ... in 
your SPARE TIME. | 
paid George $4,154.65 
for just one roof renewal 
order with Pace Seam- 
less Spray. He couldn't believe you 
could make such Big Money with so little 
effort. 

And he's not the only one who discov- 
ered this amazing part-time money- 
maker that can bring you $25,000 a year 
and more. Look at Joe Kimpel— 
$2,795.69 extra income his very first 5 
weeks. Bob Konner—$1,429.43 on his 
first Seamless Spray order. Dave 
Lute—2 sales in 2 days brought him 
over $1,500.00. | could go on and on, but 
you get the picture. Now get your name 
on this list! 

What makes Pace Seamless Spray 
such a big extra income producer? It 
costs a fortune for schools, hospitals, 
plants and other commercial buildings to 
have roof contractors repair their roofs. 
Seamless Spray saves them a fortune— 
by-passing the contractor. The building 
owner uses our Seamless Spray to 
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1 Big Roof Renewal Paid 


George Singleton 


$4,154.65 


apply Pace Roof Renewal Sealant right 
over the old roof. The cost is so low, the 
proven results so satisfactory for such 
well-known firms as General Motors, 
American Airlines, Holiday Inns and 
hundreds more, there is virtually no 
sales resistance. 

Pace ships Seamless Spray equip- 
ment on Free Loan. Your customer pays 
only for the Sealant. His own men apply 
it. It's as simple as that. 

The field-tested sales kit we furnish 
you gives you all the know-how you 
need to get into this BIG SELL im- 
mediately. There's no waiting, no train- 
ing needed. You don't waste your time 
on small, penny-ante business. 

Just mail this coupon. lIl mail you all 
the facts. Your're under no obliga- 
tion. No one will call on you. Every- 
thing comes to you by mail. Put this 
coupon in the mail today so you'll 
lose no time in starting to get big 


rs, Preside! 


Dick Re [| 
J PACE PRODUCTS, INC., DEPT.PS-983 

Quality Plaza 112th & College Blvd. [| 

P.O. Box 10925, Overland Park, Ks. 66212 i 


YES, | want big checks too. Please rush me the 
facts about making Big Money in my spare time 
with Pace Seamless Spray. No cost or obligation. j 
No salesman will call. 
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TRS-80 computers by late September.) 

Why can you use only these comput- 
ers? The bank must tailor the software 
to fit each computer. “Our system uses 
your computer’s memory,” Chemical’s 
Mark Holthouse explained. “The Pronto 
software grabs the menus we send 
down and stores them in your com- 
puter. When you return to a menu dur- 
ing a session, it appears on the screen 
much faster.” 

Videotex is the third vehicle for 
home banking services. Cousin to com- 
puter information networks such as 
CompuServe and Delphi, videotex 
links your home TV set to a central 
computer via the telephone and a so- 
phisticated “dedicated” terminal—the 
terminal can be used for videotex 
transactions only. 

American Bell is selling the first 
videotex terminal, for $600, to sub- 
scribers to Knight Ridder’s Viewtron 
service. It's scheduled to begin commer- 
cial operations in southern Florida this 
month. Times Mirror's Gateway, an- 
other videotex service offering bank- 
ing, will be available to Californians 
by June '84. And a group of 20 banks 
recently announced a year-long video- 
tex trial for 2,000 households. 

Three things distinguish videotex 
from other information networks. 
Videotex data pages are ornamented 
with colorful graphics; the other net- 
works transmit only black-and-white 
text. Most videotex services will also 
be regional, providing local weather, 
traffic, and news. And videotex may 
be easier to use for those who are not 
computer buffs. 

But why require a dedicated termi- 
nal? One reason: Standard personal 
computers can't decode the color and 
graphics signals transmitted by the 
videotex central computer. But conver- 
sion kits are coming. To convert a Com- 
modore 64 to a videotex terminal, for 
example, you need only a modem and 
a $100 software package, claims Avcor 
(S12 King St. E., Toronto, Ont.); sim- 
ilar options will soon be available for 
other personal computers. 


How safe is it? 


If you can bank in your home, what's 
to prevent a burglar from doing the 
same—or a computer whiz kid from 
breaking into your account electron- 
ically? Can a clever criminal tap your 
telephone and learn your codes? 

The three main types of banking 
provide varying levels of protection 
against these dangers. To foil com- 
puter-savvy burglars, all banks require 
the user to produce at least two secret 
passwords when signing on. 

Software-based systems like Pronto 
and Citibank's HomeBase have a sec- 
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ond level of security encoded in the 
software—one that's not known even 
to the valid user. I was asked not to 
describe this fully, but essentially it 
means that a thief could not make easy 
use of a stolen or copied home bank- 
ing disc. 

Videotex terminals provide a third 
level of security. The American Bell 
terminal has advanced "signal-encryp- 
tion" capabilities—it actually scram- 
bles the signals sent to and from the 
bank. Other videotex terminals use a 
special, microchip-equipped “smart 
card” (“Card with a Brain,” PS, July] 
to scramble the transmissions. 

Passwords and coded software should 
foil “hands-on” thieves; scrambled sig- 
nals should deter telephone-tapping. 
But what about the dreaded computer 
genius who may break into your ac- 
count and transfer your funds to his? 

Most banks won't allow you (or any- 
one else) to automatically add a name 
to your list of “payees”—merchants or 
others you can send electronic checks 
to. Many banks, such as First Inter- 
state and First Tennessee, require that 
you submit a written request to add 
new merchants to your list. Even banks 
that accept requests for new payees via 
electronic mail take up to 10 days to 
check out the new name before add- 
ing it to your list. 

What if all these safeguards fail? 
“If the security of the account were 
breached, by law it would be the bank’s 
loss, not the customer’s,” said Elec- 
tronic Funds’ William Maroney. 

First Interstate’s Fennell elaborated. 
“We follow the guidance of Regulation 
E,” she told me. “If a customer ques- 
tions an electronic transaction, we have 
10 business days to prove who's at fault. 
If we can’t, we have to give the cus- 
tomer his money back while we con- 
tinue our investigation.” 

If you're reassured, you may be ready 
to sign up now for home banking. But 
convenience isn't cheap. The Hunting- 
ton Bank charges $4 for its service 
—not counting the CompuServe fee of 
$5 an hour or the regular account serv- 
ice charges. Citibank and Chemical 
charge $10 a month plus regular serv- 
ice charges, but the phone call is a 
free, 800 number (so far). The Viewtron 
service starts at $12 a month. 


Digital bill paying 

What do the banks offer for these 
extra charges? All four CompuServe 
banks offer basic balance-inquiry and 
bill-paying services. The Huntington 
also provides daily interest rates for 
nine different financial instruments, 
a journal of financial news, and a feed- 
back section so customers can write 
electronic messages to the bank. 

Huntingtor's Bill Harvey described 


exactly what happens when you pay a 
bill via Huntington's BancShare sys- 
tem. First, the merchant you pay must 
be a participant in the BancShare 
system (Huntington has 7,000 mer- 
chants in 17 states and Canada—and 
adds more as requested), and you must 
have previously requested that mer- 
chant as one of your payees. You can 
write an electronic check up to 30 days 
before the date you want it paid; you 
can change it at any time. 

“On the day you schedule the bill for 
payment, we deduct the money from 
your account," Harvey told me. "Then 
we pay your money to the merchant in 
one of three ways. If a merchant is our 
customer and wants payments direct- 
deposited, we'll put the money right 
into his account. We do this with our 
local utilities—we send them a daily 
computer tape listing the bills paid." 

For large companies that are not 
Huntington customers, such as Ameri- 
can Express, the bank wires a check 
and a computer list of payments. “We 
only send a paper check if the mer- 
chant can't accept a computer tape,” 
Harvey said. 

Most banks use a similar combina- 
tion of electronic funds transfer and 
check writing for their home banking 
merchants. No matter how funds are 
paid, Citibank, Huntington, and the 
other banks ask you to allow five days 
from the date you authorize money to 
be withdrawn from your account for 
payment to reach the merchant. 

The only exception I found to this 
slow payment policy was Chemical 
Bank. “We list merchants with Chemi- 
cal accounts as ‘instant pay,” Mark 
Holthouse told me. “We also identify 
the ‘one-day-pay’ merchants; those are 
the ones that can accept wire transfers. 
If we write a check, it takes five days.” 

The local banks I talked with offer 
balance-checking services similar to 
those of the CompuServe banks but 
with some extras. Citibank’s Home- 
Base, for example, not only lets you 
view an electronic checking statement 
but lets you track a check by number, 
amount, or date posted. The bank sends 
a monthly “year-to-date” summary of 
payments, organized by payee, along 
with the regular statement. 

Chemical’s Pronto has an elaborate 
budget program with 50 descriptive cat- 
egories. The bank includes a monthly 
summary of budget activity with the 
regular account statement. Pronto also 
has a “checkbook register” program, 
which balances your checkbook and 
shows which checks have cleared. 

Except for color and graphics, the 
videotex banking programs will offer 
much the same features, says John 
Fisher of BancOne. “Because banking 
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IF YOU WANT CLEAN FRESH AIR OR YOU'VE UNPLUGGED YOUR POPULAR FILTER-FAN 
UNIT BECAUSE IT DOESN'T WORK THEN READ THIS... 


Is your indoor air fresh, clean, and alive? Indoor air pollution is 
becoming a national health hazard. Energy efficient, airtight buildings 
are stifled with stale, polluted air which contains tobacco smoke; 
smoke and soot from fireplaces, heating systems, and cooking 
appliances; as well as dust, pollen, viruses, and bacteria. Most of 
these pollutants are so small (under 5 microns) that they are not 
effectively removed by common, small filter-fan units. Scientific tests 
show that these noisy, toy-like devices which emit chemical “citrus” 
odors are no match for high-powered ionizers in thoroughly cleaning 
indoor air. 


ANOTHER IMPORTANT DIFFERENCE 

You know how fresh and vibrant the air feels right after a rainstorm, in 
the mountains, or near a waterfall. That clean, alive, fresh air is rich in 
something important that is greatly depleted in our urban and indoor 
air. That missing element is negative ions, nature's own air cleaners. 
Many users experience great benefit from these amazing active ions, 
including feelings of aliveness, alertness and vitality similar to that 
experienced in the fresh mountain air. In addition, even hospitals use 
ionizers in some units. 


Filter-fan units do not emit negative ions. The COLLECTOR, by 
Zestron, creates trillions of these beneficial ions every second, while 
giving you the best performance, value, and technology in air 
cleaning. 


THE ZESTRON BREAKTHROUGH! 

Most ionizers clean your air but leave an untidy deposit of pollutants 
on room and furniture surfaces near the ionizer. The COLLECTOR, 
by Zestron, takes ion technology a giant step forward by giving you 
superpowered ion output while depositing pollutants from your air 
on The COLLECTOR panel. This easy to clean panel features a 
scientifically formulated surface that electrostatically attracts the 
vast majority of airborne pollutants to it rather than to the floor or 
walls near the ionizer. Other bipolar ionizers with porous collecting 
surfaces that absorb odors and unsightly grime are almost impossible 
to clean. 


AMAZING DEMONSTRATION! 

Unplug your COLLECTOR, place the ionizer unit and an ashtray on 
top of the panel. Place a lit cigarette in the ashtray and watch the 
smoke rise into the air. Now plug it in, and amaze yourself and friends 
as the smoke barely rises above the ashtray and then nose-dives 
onto The COLLECTOR panel before it can enter the room air. This is 
accomplished entirely electronically with no moving parts. The 
COLLECTOR, by Zestron, is the only ionizer on the market that 
cleans the air powerfully enough to accomplish this test. 


ADJUSTABLE OUTPUT 
Some people prefer fewer ions at night. The COLLECTOR is the only 
adjustable bipolar ionizer that allows you to set the ion level to your 
personal preference. 


THOUSANDS OF SATISFIED USERS 

Don't you, your family and friends deserve the healthy, clean, fresh 
air that Zestron ionizers have brought to thousands of satisfied 
users? Users write: "I simply cannot believe how much better I feel." 
Dr. E.K., D.D.S.—MA; "I smoke heavily and it has cleared the air as 
advertised." G.P.—WA; "| haven't taken the top off my nasal 
decongestant spray since using your product. | was previously a 
chronic user." G.S.—S.D. 


When you use your COLLECTOR, you'll quickly feel the difference it 
makes and smell the freshness in your air. You'll actually see the 


FRESH AIR 
"coue BREAKTHROUGH! 


AT LAST...EFFECTIVELY REMOVE 
IRRITATING SMOKE, POLLEN, 
AND DUST FROM YOUR HOME 
AND OFFICE AIR. 


elimination of smoke and dust in your air! 

SILICON VALLEY TECHNOLOGY 
The COLLECTOR, incorporating years of high reliability design 
experience, is built with quality parts in the heart of Silicon Valley, 
USA, to give you years of trouble free service. 


The COLLECTOR operates anywhere in your home or office for 
pennies a month and has nothing to wear out or replace. 


SUPERPOWER OUTPUT 

The COLLECTOR, by Zestron, is the only bipolar collecting ionizer 
with superpower output. The thoroughness and speed of air 
cleaning increases with more ion output, and Zestron ionizers give 
you the highest output (without detectable ozone). Don't be misled 
by low cost. low output units stating output at the emitter. Check the 
comparison chart below. Don't buy any ionizer not stating output 
using the industry standard of ions/cc/sec. at one meter. 


ADVERTISED 
IONIZER OUTPUT (1 m.) BIPOLARIZED 
ions/cc/sec. 
The COLLECTOR 1,200,000 YES 
by Zestron 
JSA Bubble not stated YES 
Aspen not stated YES 
Orbit not stated YES 
AirEase not stated YES 
AirCarell 236,000 YES 
lon Fountain 540,000 NO 
lon Cloud 350,000 NO 
lonosphere 350.000 NO 
Modulian 75,000 NO 
lon Breeze not stated NO 


FREE ION DETECTOR 
A FREE remote ion detector comes with each COLLECTOR 
to verify and compare output. When you place the detector 
next to The COLLECTOR and a competitive unit, you will see 
greatly reduced or no output from the competitive unit! 


SATISFACTION GUARANTEED 
Order a COLLECTOR now and try it in your home or office risk free 
for 30 days. If for any reason you are not satisfied, return theunit for a 
full refund including return postage. The COLLECTOR has a full one 
year warranty on both parts and labor excluding abuse. 


ADDITIONAL DEALERSHIPS AVAILABLE 

Reorders are pouring in. Customers write: "We are enjoying the 
results of the first one and are ordering two more." Dr. J.B., 
M.C.—CA; “I'm a distributor for three other ion companies, and have 
to say | am extremely, extremely impressed.” T.N.—CA. 
ZESTRON, the leader in ion technology, has created a unique 
DEALERSHIP PROGRAM. Call or write for details on this RISK FREE 
OPPORTUNITY. 


TO ORDER—CALL TOLL FREE 800-372-1200. 
In Calif. 800-392-1200 or (408) 371-1200. TLX 11 910 590 8032. Use 
your credit card or send check or money order to Zestron, Inc., 
Dept. P-9 , 1901 S. Bascom Ave., Campbell, CA 95008. Add $4.00 
shipping and handling per unit. (Calif. residents add 6.5% sales tax.) 
Orders outside U.S. add 15% to unit cost. Order one at $119.95 or two 
at $109.95 each. For additional quantity discounts, call Zestron, Inc. 


LEARILHOW TO USE A COMPUTER 
y Train at home in spare time! No previous 
experience Il Now you can learn 

it all! Computer programming... 

computer applications... compute 
games..everything you ever wanted 


1984 GOVERNMENT 


I, to know about computer operations. 
i} Use hundreds of programs already 


Ca \ BUY FOR AS LITTLE AS | 
1¢ ON THE DOLLAR | 


available or write your own...budget- [| - 

E^ ing, real estate, bookkeeping, ex- Y I 

taxes, IG $ 
ists, vacation planning, ad- l a. | 
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perts explain everything in easy-to- Moneyback Guarantee 
understand language with step-by- 
Step directions. Timex computer in- Less, CARS as low as $30. BOATS, HELICOPTERS, | 
cluded with your training... plugs in- VTYPEWRITERS, TRUCKS. You can still buy over 800,000 | 


tems rom the U.S. Government. This manual shows you 
NI | | [how i find these bargains in your area at TREMEN ust 
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Rush free facts how | can learn computer applications, P S95 and M 
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HEARING AIDS 
ur 50% OF COMPARABLE 


BEFORE YOU BUY AIDS 
SPECIAL OFFER TO READERS OF POPULAR SCIENCE MAGAZINE 


BODY AIDS N BEHIND THE 
MODEL 598 MODEL 270 


* Small and Slender 

* Most Modern Styling 

* Inexpensive to Operate 
* Lightweight Aluminum 


Case 
399*^ 


* Fits Comfortably, Inconspicuously. 
* Separate Telephone Coil for Clarity. 
* High/Low Range on Volume Control 
* Separate ON and OFF Switch 


5199 


LITY HEARING AIDS AT AMAZING W PRICES BECAUSE WE SE 
DIRECT BY MAIL * YOU PAY NO DEALER MARK-UPS OR COMMISSIONS 


FOR FREE INFORMATION AND HEARING LOSS 
Time payments arranged after you are 
fom overs” tn Mi Nearing ^ | Rockford, IL 61110 Dept. PS? 

[^o»uss. 


directi Eliminate dealer markups QUESTIONNAIRE, CALL 
we M the Aid of your choica— 
FREE TRIAL—no obligation. 
satisfied with the Aid of your choles. “Illinois Residents please use coupon. 
NO SALESMAN 1C Please send me FREE Literature andLow Prices 
QE 08 
Uss 


kE 
1/800/323-1212* 
TIME PAYMENTS 
ENGELSA i Toyo HEARING AiD CORP. > 188 Kishwaukee St. > P.O. Box 1645} 
We promise no salesman will ever call on | NAME 
you. 
WE EVEN PAY THE POSTAGE 


LLOYD’S 

TRUST THE 9 RR 

CUSTOMER BT 
PLAN i 


‘Our Trust the Customer Pian 

has been a resounding suc- 

cess for over 20 years. We've 

sent thousands of Hearing 

Aids to customers in ali 50 

states. Over 250,000 Hearing 

Ads sold atogether. we Afi 

have never asked for a de- 

posit. Our files have thou- | | 

sands of letters from satisfied | | 
[ 
1 


BUSINESS REPLY LABEL 


FIRST CLASS PERMIT No. 1891, ROCKFORD, ILLINOIS 
POSTAGE WILL BE PAID BY ADDRESSEE 
LLOYD Hearing Aid Corporation 
128 Kishwaukee St. 
P.O. Box 1645 


Rockford, IL 61110 e] 
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Revolution in banking 


is very similar, the banking services 
will be very similar," he said. 

What happens if you have trouble 
with home banking? Won't it be even 
harder to solve problems if a computer 
is the teller? The electronic-mail fea- 
ture offered by most home banking sys- 
tems is designed to prevent this. It 
worked for Kathryn Brown. “The bank 
had the wrong number listed for my 
Con Edison [a New York utility] ac- 
count,” she said. “I wrote in the right 
one and notified the bank through elec- 
tronic mail. The next time I signed on, 
there was a note on my screen telling 
me they had fixed it—and the num- 
ber on my Con Ed listing was correct.” 


Beyond banking 


Consumer data banks and videotex 
systems offer much besides home bank- 
ing. The local banks provide extras, 
too. Citibank gives HomeBase custom- 
ers short summaries of world and local 
news, stock quotes, and other finan- 
cial data culled from the Dow Jones 
Information Service. Chemical may 
soon add shop-at-home opportunities 
to Pronto. Already, Pronto users can 
send electronic messages to each other. 
And users in New York soon may be 
able to contact those in other cities. 

Chemical is selling the Pronto sys- 
tem to banks across the country. At 
press time, six banks planned to offer 
Pronto to their customers. “And we 
have 17 more letters of intent, includ- 
ing two from banks outside the US.,” 
Holthouse said. 

Chemical Bank won't offer financial 
services directly to Pronto customers 
of other banks; nor will the other banks 
reach out to Chemical customers, Holt- 
house said. “The local bank offers 
Pronto as its own home banking sys- 
tem," he said. But because Pronto users 
are all linked via the same telecom- 
munications network, they can send 
messages to each other. 

More importantly, Pronto also allows 
users to pay directly any merchants on 
the system—no matter where user and 
merchant are based. So Pronto mer- 
chants can offer electronic catalogs to 
home shoppers. 

It's too soon to say whether the 
home banking revolution will succeed 
—and what form it will finally assume. 
To compete in this new marketplace, 
banks may have to offer several differ- 
ent ways for consumers to bank at 
home. First Interstate's Fennell is 
already thinking along these lines. 
“We're planning to be a banking sys- 
tem accessible by whatever means the 
consumer wants to reach us," she said. 
"Someone with a videotex terminal can 
dial into one of those services to reach 
us. Someone with a home computer can 
come to us directly" us 


© 1983 Solar, Inc. 


Automatic Radio Shut-Off 
When Telephone In-Use 


Push Button Dialing 


escis BUS Musical or Alarm Wake-Up 


Volume Control Knob 


Radio Sleeptimer 


Tuning Control Knob | 


Take advantage now of this amazing offer! Quantites 
are limited. This offer may be withdrawn at any time!* 
*Only orders called in or postmarked prior to the withdrawal date will be accepted! 


Ideal for use anywhere in the home or office. 


Priced so affordably you can have one in each room! Detach and mail to: Solar Inc. ; I 
Has features found on phones costing much l Fed eir a sue | 
more! Both you — and your friends — will be : s l 
impressed at all it does! I YES! Send me u -Alarm Clock/Radio/Telephone 
* Easy touch buttons - Memory re-dial system + | Ser en | 
"Hold" button for privacy + Sleeptimer so youcan go — | anean a arona AN a A uaaa ma aeai | 
to sleep or wake to music * On/Off Ringer for when shipping, handling and insurance charges). 
you don't want to be disturbed * Works on any line | Name l 
(rotary or touch tone) * Handset can be removed and | Address I 
used as a separate phone * PLUS MUCH MORE! | ev I 
30 Day Money Back Guarantee State Zip. 
If not 100% satisfied return for prompt refund. ORDER TODAY | Method of payment (Sorry, no C.O.D.'s or cash accepted) l 
Credit Card Holders Call Toll Free | Check or money order tors — .— l 
24 hours a day, | 1-800-228-2028, ext. 18 | bares iom l 
7 days a week ! (In Neb., call 1-800-642-8300, ext. 18) | e i [E S CLEC r1 
pr 205 Fifth Avenue, Suite 502 — | sana: Dai. | 
a SOLAR, mc. New York, NY 10016 ] A... muU e 


Clean-Scrubbed Mountain-Fresh Air—AIl the Time! 


Clean Ace Yanks the Dirt, Dust, and 
Smoke Right Out of the Air... Then Literally 
Manufacturers New Clean Air. 


CLEAN ACE isn't just an improvement 
on the old ionizers or filters. It's the 
result of totally new technology. 


This Air Cleaner uses only 14 watts ^ 


of power. It's whisper-quiet. It's com- 
pact and attractive. 

But under its good-looking exterior 
thrums a mighty, powerful, industrial- 
strength heart. As it gathers the dust 
and pollution in the room, it disinfects 
and cleans the air, actually replacing 
dirty air with ozone-clean fresh air. 


Kills Air-Borne Germs and Mites 

The CLEAN ACE Air Cleaner has a 
built-in ultraviolet light. This special 
lamp radiates on two separate wave- 
lengths. 

The first, lower wavelength converts 
the oxygen molecules in the air to 
ozone, destroying odors as though a 
hammer is smashing the offending 
molecules. 

The second, high wavelength kills 
not only germs but also the tiny “mites” 
that can be so irritating (and socially 
unacceptable). You might notice an 
immediate decrease in the number 
of runny noses and colds. It's no accident. 


Will you Actually Feel Better? 

We think you'll feel better because 
the air will be so pleasant and refresh- 
ing to breathe. Many, many people 
report the disappearance of their tired- 
ness and general irritation when the 
air is properly ionized. 

An opinion is one thing; a fact is an- 
other. The ability of the CLEAN ACE 
to kill germs and airborne pests is a fact. 
The feeling of well-being you get from 
fresh ozone is a fact. The oxidizing 
effect ozone has on bad-smell mole- 
cules is a fact. 

Of course the CLEAN ACE is abso- 
lutely safe. The special ultraviolet quartz- 
glass tube doesn't transmit the high- 
range rays that can redden the skin. 
The unit plugs into any wall outlet. and 
because it "creates" fresh air you don't 
have to open a window. 


Unbelievable POWER 
The home-size Model 8200 CLEAN 
ACE is 11" wide, 7:4" high, 5" deep. 
It weighs only a couple of pounds. It 
makes no noise. 


The home-size CLEAN ACE Model 8200 cleans 
the air in an average room in about 10 minutes. 


Can you believe it will clean the air 
in an average room in about 10 minutes? 
Can you believe it works with every 
window shut and the heater or air con- 
ditioner on? Can you believe you'll be 
able to see the ugly black particles 
from your room the CLEAN ACE has 
trapped in its super-efficient filter? 

You'd better believe it. 

You don't assemble anything. We'll 
include a descriptive booklet, but there's 
nothing to learn: just press the "On" 
button and let it run. 


END EMBARRASSMENT 
FOREVER! 

If someone is bedridden, somehow 
odors start to accumulate. Never again! 

If eventwo or three people smoke 
ata party, the air is blue with smoke. 
Never again! 

If you have a meeting in your office 
or conference room, after a while the 
air is heavy, even foul. Never again! 

If you're cooking, the aroma of fish, 
shrimp. lamb, and many vegetables 
seems to hang there forever, gradually 
changing from “aroma” to “smell.” 
Never again! 

Now— 

ACLEAN ACE for Your Car! 

The Model 1000 mounts under the 
dashboard or sits on the seat. Plug it 
into the cigarette lighter, and smog, 
pollution, grime, and stale air never 
will touch you. 

What a difference clean air will make 
when you're driving around town or 
when you're stuck bumper-to-bumper 
in rush hour traffic, where normally 
you'd be inhaling the carbon monoxide 
from the exhaust of the car in front 
of you! 


2 


If someone is a smoker, instead of 
driving around with smarting, burning 


T eyes, turn on your CLEAN ACE Model 
1000 and forget that cigarette or cigar 


is lit. 
COMFORT IS AS NEAR 

AS A PHONE CALL 

We've seen old-fashioned air cleaners 
which lack the space-age technology 
of the CLEAN ACE, selling for up to 
$245. New Horizons is a direct-factory 
source, and you'll be able to own this 
high-powered air cleaner for far less 
than you'd expect to pay in a store— 
if they had it. 

Here's how to order: 

The powerful home-size CLEAN ACE 
Model 8200 is yours for just $139.95, 
plus $4.50 for shipping. 

The powerful automobile-size CLEAN 
ACE Model 1000 is yours for just $119.95, 
plus $4.50 for shipping. 

Send check, money order, or credit 
card information (VISA or MasterCard) 
and we'll ship your CLEAN ACE Air 
Cleaner immediately. 


We Absolutely Guarantee! 
After you have your CLEAN ACE, 
plug it in and use it for up to a full month. 
If for any reason you dont want to keep 
it, send it back for a full refund, no ques- 

tions asked. 
Home-Size CLEAN ACE, 
Model 8200 — $139.95 
Car-Size CLEAN ACE, 
Model 1000 — $119.95 
add $4.50 per total order for shipping 
For instant service, if you have a VISA 
or MasterCard, call toll-free 24 hours 
a day. seven days a week: 
1-800-824-7888 


Ask for Operator 551. 
(in California: 1-800-852-7777) 


The CLEAN ACE is another 
electronic marvel from 


NEW HORIZONS 


DEPT.PS-9, 1 Penn Plaza, Suite 100 
New York. NY 10119 


The First Shirt-Pocket TV 
with a PERFECT PICTURE! 


Less Than an Inch Thick, Weighs Less Than 12 Ounces 


The CASIO 
POCKET TV 


Slips into your shirt pocket 
or small purse. 


A whole new world of technology has made 
possible unbelievable picture ay onaTV 
Set so compact it slips easily into your shirt- 
port ically, it’ tic liquid crystals 
echnically, it's nematic 
and electroluminescence. Frem your view- 
point, it's a sharp, brilliant black-and-white 
picture on every commercial channel, 2 to 83. 


Ou forms Sony and Seiko 

We didn't say we have the only miniaturized 
TV set; we said ours has the only perfect 
pour Sony has a set for $50 more, and 

iko has one for $150 more, and in our 
opinion neither of them is within light-years of 
the picture quality ours has. Side by side, our 
bs picture, like our description, is absolutely 
Clear. 

We've picked up signals 75 miles and more 
away from a station, because the builtin 
antenna really grabs the signal. If you're near an 
antenna connection, in ten seconds you can 
connect the Casio Pocket TV to that antenna. 

Watch and enjoy in complete privacy. We 
include an earphone jack. Plug it in and the 
SM is bypassed; only you will hear the 
sound. 


4-Way Power Supply System 
Three viden batteries will power this TV for 
hours and hours (power consumption is only 
one watt). Or use the rechargeable battery- 
pack, and after viewing, plug it in the wall to 


recharge Eris 
That isn't all. With an optional adapter you 


can plug the Casio Pocket TV into your car's 
cigarette lighter; it uses almost no power. 

Or, with the optional AC adopte, you can 
watch TV forever with your set plugged directly 
into a wall outlet. 


Sunlight or Pitch Dark - No Difference 


Unlike old-fashioned conventional television 
sets that need a shadow-box in sunlight or a 
room light inside, the Casio Pocket TV delivers 
its rfect picture under any lighting 
conditions. 

The picture is strong and easy to see even on 
the brightest sandy beach with the sun glaring 
right into the set. And it's equally clear in the 


dark. 
An LCD brightness control guarantees 
perfect picture quality no matter where you are. 


You Get All These 

As "standard equipment" with your Casio 
Pocket TV, you'll Kise — 
* test batteries (UM-3) 
* earphone 
© builtin VHF/UHF rod antenna 
* wire antenna 
* carrying strap and soft case 


If you want the rechargeable battery-pack, 
the cigarettelighter power adapter, or the AC 
power adapter, they re optional extras, but they 
aren't expensive. 

Your Casio Pocket TV not only will bethetalk 
of the neighborhood; you'll be able to watch 
your favorite shows no matter where you are. 


WE ABSOLUTELY GUARANTEE! 
Use your Casio Pocket TV for up to 30 days, 


entirely at our risk. If for any reason you decide 
not to keep it, return it for a 100% refund. 


THIS HAS TO BE THE ELECTRONIC 
ENGINEERING ACHIEVEMENT 
OF THE DECADE! 


The CASIO POCKET TV 

complete with test batteries, earphone, 
antenna, strap, and soft case $299.95 
two for $275 each 

Rechargeable Battery-Pack, $7.95 


Cigarette-lighter Power Adapter, $14.95 
AC Power Adapter, $14.95 


(+ $3.80 per total order for shipping) 


Order TOLL-FREE 
For fast delivery on credit card orders 
call toll-free 24 hours a day, 7 days a week: 


800-443-0100 


Ask for Ext. 111 


Or send check or money order. 
Please add indicated shipping cost. 


The Casio Pocket TV 
is another electronic marvel from 


NEW HORIZONS 


Dept. PS-9, 5-31 50th Avenue 
Long Island City, NY 11101 


© 1983 New Horize 
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the 
ADVANTAGES 
of STEEL in 
Your FUTURE 


Tri-Steel offers the refreshing alternative to costly 
conventional housing — steel-framed homes of 
beauty and quality 


While investigating our homes, check out our foun 


dation for an exciting, successful business future. 


s attract buyers and investors in a 

market flooded with look-alike 

TriStee! homes provide significant advantages 
high energy efficiency, maintenance-free 
superior strength, shorter construction 

time, tremendous floor plan flexibility and Do-It 

Yourself capabilities. 


"4 NO RESTRICTIONS TO SALES 
TERRITORIES 
enjoy non-restricted sales 
ot $3500 is 


Vv COMPLETE SUPPORT PROGRAM 
Check out our complete representative support pro. 
gram, coordinated through Tri-Steel's professional 
dealer services staff 

tion and financing assistancé, na 
tional advertising, custom design capabilities, show 

ularly scheduled c 

seminars back Tri-Steel dea 
ibutors. 


C Interested in a Distributorship 
O Not interested in Distributorship—just send 
brochure 
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By JOHN FREE 


LOOKAND LISTEN 


Watch out, 33% LPs 


Compact-disc players [PS, Nov. '81]— 
revolutionary laser-based super-hi-fi ma- 
chines—appeared in some stores this 
summer. And judging from the torrent of 
new players premiered at the Consumer 
Electronics Show in Chicago this June, 
there will soon be many more models on 
the shelves. 

| slipped on headphones and sampled 
the superb noise-free music from some of 
the dozen-odd models at McCormick Place 
exhibition hall. Compact discs, 4.7 inches 
in diameter, are read by a semiconductor 
laser and carry up to one hour of digitally 
encoded audio. Prices for players range 
from about $800 to $1,400. High-end ma- 
chines, including Mitsubishi's $1,100 DP- 
101 shown above, include such “luxury” 
features as key-pad selection and auto- 
matic play of 10 selections. 

With about 21 firms already marketing 
hardware (to be detailed in a coming PS 
issue), competition is pulling prices down 
even before models are in stores. Experts 
believe prices will fall about $100 a year. 
Mitsubishi's bare-bones DP-103 model will 
list for $750 in October. Sears will offer 
a "budget" model—perhaps as low as 
$500—too. One of the first car players is 
being readied by Mitsubishi. 

Worldwide demand for compact discs 
is so strong, and so few titles have been 
pressed, that many stores have limited 
selections. Pressing plants capable of 
manufacturing with the extraordinary pre- 
cision needed for compact discs have been 
limited to Europe and Japan. But CBS/Sony 
will soon open a plant in Indiana. Disc 
yields from these plants, which depend 
upon micron tolerances and super-clean 
environments, are much higher than they 
have been with early optical-videodisc 
production. Low yields and defective discs 
reaching consumers have crippled the 
optical-videodisc market. 


Next-generation compact-disc players 
may contain special circuits to overcome 
listening problems and enhance audio: 

* Since extremely soft and loud pas- 
sages can complicate listening at times, 
compression circuits could be adjusted in 
homes to narrow the 90-dB dynamic range 
possible from players (reducing peaks; 
boosting low audio levels). 

* Ambience circuits could be adjusted 
to simulate a cathedral-like listening envi- 
ronment or a small nightclub. 

* Text information of the kind that's now 
printed as liner notes could be encoded 
on discs to appear as alphanumeric dis- 
plays on players or on a TV receiver. 

* Combination machines that can play 
either laser-scanned video or audio discs 
may be introduced. 


VCR-camera combos 


Nosing about Japanese booths at the elec- 
tronics show, | failed to spot what I'd antici- 
pated: the first combination VCR-camera 
models based on a new format standard 
for Va-inch-wide tape. This so-called eight- 
mm format [PS, Nov. '82] uses tape pack- 
ages slightly larger than audio cassettes. 
Because the tapes are smaller than stan- 
dard Vz-inch videotapes, machines to re- 
cord and play them can be remarkably 
compact—and include a color-TV camera. 
But with sales of Vz-inch machines boom- 
ing, Japanese manufacturers may be post- 
poning introduction of another format that 
could eventually supplant VHS and Beta. 
A few Beta firms, however, were show- 
ing BetaMovie [PS, May], an all-in-one 
VCR-camera combination designed to re- 
cord only. Tapes from these machines can 
be played back on any Beta deck. Shown 
as a prototype last winter, BetaMovie will go 
on sale before Christmas at about $1,500. 
It can record 60 minutes on one battery 

charge and 3.3 hours on one cassette. 
Continued 
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| Look and listen 


Quick looks 


* Ghost elimination has been built into 
a new $500 Toshiba TV tuner in Japan. The 
device uses a charge-coupled device, a 
semiconductor chip capable of delaying 
TV-ghost signals for electronic subtraction 
from the main signal [PS, Aug. '78]. The 
ghost eliminator can cancel images up to 
four inches apart on the screen. Export 
models are planned. 

* Digital TV sets based on very-large- 
| scale-integration chips [PS, April] are slated 

for sale in Europe this fall. The sets, a radi- 
cal departure from traditional analog sig- 
nal processing, require several hundred 
fewer electronic parts than conventional 
receivers do [PS, July '82]. The digital chips 
used, marketed by an ITT division in Ger- 
many, may also turn up next year in Gen- 
eral Electric and Zenith receivers. 

* An under-$2,000 Earth-station system 
was unveiled by Conifer Corp. (Burlington, 
lowa) in Chicago this past summer. The 
firm's DE-2001 model has a 12-foot polar- 
mount antenna with a motor drive, low- 
noise amplifier with automatic-polarity 
control, receiver, and cable. The big dish 
has a mesh design (55 percent open area) 
to cut wind loading and will resolve two- 
degree satellite spacing planned for later 
in the 1980s. Receiver controls move the 
antenna from satellite to satellite. 

* High-definition TV (HDTV), pictures 
with twice the number of scan lines of con- 
ventional broadcasts [PS, Nov. '81], may 
arrive in a pseudo-high-definition format 
before true hi-fi images reach homes. Most 
major TV firms are devising techniques for 
doubling the lines in the receiver, using 
signal-processing tricks to fill in missing 
information on the added lines. This tech- 


exciting technology. EE ee br. 
The result: three new Catalytics — the King freestanding and the 


King and Princess fireplace inserts. All are impressive — the King 
uo achieved 99,000 Btu per hour and low clean burns lasting 
wo days. 

Before you buy a wood heater, learn the benefits of owning the 
most advanced stoves available. Write to: "Blaze King Catalytic 


nique, as opposed to using studio cam- 
eras with twice the number of scanning 
lines, eliminates the complications and 
need for extra bandwidth (up to five con- 


ventional TV channels). Since it's likely to 
delay true HDTV, | wish it the same success 
as pseudo-quadraphonic audio. 


Challenge,” Dept. EZ , Rt. 4, Box 218, Walla Walla, WA 99362. 

You will receive test reports, technical data and pictures of all 
the beautiful new 1983 Blaze Kings. 

Compare Blaze Kings’ Catalytics — their efficiency, cleanliness, 
heating range and price. And look at the quality, design and 
reputation of the entire Blaze King Royal Family. We know what 
you'll conclude. 

Our engineers love a good challenge. 


EAN Burners 


| Telephone Listening Device 


Ifl Record telephone conversations in your 
hice or home. Connects between a 


* Zenith says its Video Hi-Tech teletext 
decoder (photo) connects to 1983 and '84 
Zenith receivers and is the first one of- 
fered to U.S. consumers. The $330 remote- 
control decoder extracts news, weather, 
business, and other information from stand- 
ard TV broadcasts. Only certain areas, such 
as Cincinnati, are using this teletext stand- 

JURSELF!! Buy Factory-Direct. $85.00 per ard now. According to Zenith, the tech- 

E 2 pe reste ae oat walle) teenies nology for its system, developed in Great 
and complete information, send $5.00 [includes Britain, is used by over 90 percent of all 
teletext decoders in the world. About 100 


postage], tor 
REINKE SHAKES, INC. Dept psoes. pages of information, divided into cate- 
gories, can be chosen from a menu. 


Embossed aluminum shingles - 4 popular colors. 
Tested and approved for UL Class B fire rating, 
HUD/FHA, and 120 m.p,h. hurricane-force winds, 
Approved for minimum pitch 2" to 12", 46 Ibs. per 
Square, Energy efficient, Quiet when it rains, 50 
Year, limited transferable warranty, Ideal for new 

reroofing, churches & geodesic domes, 


P.O, Box 88 - Hebron. Nebraska 68370 
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We train 
specialists 
m the 


ground,up. 


Ittakes a lot of special people 
to keep the Air Guard in the air. 

And not all are at the controls of a 
Phantom Jet. 

Most serve in vital support posi- 
tions. Positions requiring the very 
highest level of expertise. So when 
you join the Air Guard, you're trained 
by the best in the business. By top 
professionals in avionics, munitions 
loading, environmental support, and 
Tactical Air Command and Control 
You can also get expert training in 
hundreds of other areas essential in 
defending America's skies. Training 
which can be just as important in 
launching your civilian career. 

So if you're a special person look- 
ing fora specialty, check out the Air 
National Guard. For information, mail 
the attached coupon. Or call toll-free 
800-638-0936 


*In Alaska, Hawaii, New Jersey, Puerto Rico, Guam 
and the U.S. Virgin Islands, consult your local directory. 


Complete and mail to: 

Air National Guard, P.O. Box 6000, Clifton, N.J. 07015. 
OMALE | 
CIFEMALE 

NAME (Please Print] 

ADDRESS APT 

ciry STATE ZIP 

AREA CODE: PHONE 

OCCUPATION | 

| 
BIRTH DATE 
PRIOR MILITARY SERVICE YES NO 


BRANCH RANK A2PSTR-093NP | 


Is something wrong in your home? 
You can listen from any phone in the world. 


The SENSAPHONE Protects Your 
Home Whether You're There Or Not- 
And You Can Listen to What's 
Going On When You're Away! 


New! 
From Gulf & Western 


Connect the Sensaphone to your telephone 
and at once you have an alarm system, an 
environmental monitor, an ear that lets 
listen to "live" sounds in your home or office, 
and an automatic dialer that dials any of eight 
[ne numbers when you push one digit. 

lead on: 
Sophisticated Alarm System 

Your Sensaphone system never sleeps. If 
power fails, if the temperature rises beyond the 
pre-set limit or falls below the pre-set minimum, 
if an unusual sound occurs, or if any of three 
other conditions of your choosing develop, this 
remarkable system will dial automatically, and 
in sequence until someone answers, you, a 
neighbor, the fire department, the police, or 
whatever group of numbers you've entered. 
Your Sensaphone won't quit calling until 
someone answers or you turn it off. 


“Call-in” Monitor 

If you're away from home and are worried 
about the kids or about break-ins, call home 
from any phone. Your Sensaphone will rt 
to you (ere because your call will include 
a private code) on the monitored conditions. 
Then you can listen to the room sounds for 
yourself. 

You can install a Sensaphone in your office 
too. At night, if you're driving by and see a light, 
call yout Sensaphone. You'll quickly leam 
whether it's the cleaning service or an 
unwelcome intruder. 


Automatic Dialer 

Enter the eight numbers you call most 
frequently. Then, when you want to call one of 
those numbers (up to 16 digits each), press 
just one dial-key and your Sensaphone will call 
the whole number for you. 

Your Sensaphone won't lose its memory if 
the power fails, because a battery backup 
protects it. What's more, the Sensaphone will 
call the preprogrammed numbers to warn that 
the power is off and it'll also warn you if the 
battery power is low. 

* A product of Gulf & Western, made in U.S.A. 

* Occupies only 7%" x 8%" of space. 

* Connects to your phone in 10 seconds. 

€ "Standby" mode remembers information 
but prevents function. 


SPECIAL PRE-HOLIDAY ALLOTMENT! 


The Sensaphone wasn' supposed to be available until 
1984. New Horizons has moved up the delivery date, so 
we can ship your Sensaphone immediately, unless the 


demand is even greater than we expect. 
Aspecial note: 

As an executive gift for someone "who has everything" — 
consider the Sensaphone. We guarantee, it's a gift he or 
she will use and appreciate for years to come! 


THE SENSAPHONE $249.95 
(two for $229.95 each) 
add $3.50 per total order for shipping 


Order TOLL-FREE 
For fast delivery on credit card orders, 
call toll-free 24 hours a day, 7 days a week: 


800-443-0100 


Ask for Ext. 111 


Or send check or money order. 
Please add $3.50 per total order for shipping. 


WE ABSOLUTELY 
GUARANTEE! 


your home or office phone (or both) into 


Plu 

the ne. Use it for up to 30 days. If you 
decide for any reason you don't want to keep it, 
return it for a 1005 refund. 


The Sensaphone is 
another electronic marvel from 


NEW HORIZONS Pe ses zai 


The SuperFone 650 
with TRUE TOUCHTONE^ 


Most cordless phones will work in 
Touchtone areas, but the phone itself 
won't generate a Touchtone signal 

The SuperFone 650 is a true 
Touchtone. From your pool, patio, or 
neighbor's home, you can use MCI, 
Sprint, PABX, or a computer code. 

Range is 1500 feet, minimum. Users 
report 1800 and 2000 feet. That's 
approaching half a mile. SuperFone 650 
is a radiophone, not a gadget, and that's 
why the signal is crisp and strong even 
at distances that would leave most 
phones with nothing but a frustrated 
hiss. ` 

A secret code system lets you choose 
from 512 combinations. No other signal 
can interfere: Change the code 
whenever you like: 


Speakerphone, Intercom Features 

The base station is a speaker phone. 
The base and unit have complete 
intercom capability, which means one 
person can roam the yard or warehouse 
and be in constant touch with the base. 

A privacy button lets you hear the 
party on the other end of the line 
without his hearing you. 

Automatic redial of the last number is 
a real convenience. 

A security switch makes it impossible 
for anyone but you to make outgoing 
calls. 

What else? A volume control for the 
speaker, a call-button to page the base 
from the cordless phone, and sound 
fidelity so good we challenge anyone to 
tell the difference between SuperFone 
650 and a cord-phone. 

How much for all this? $239.95. 


This extended-range cordiess phone 
is absolutely gorgeous. Don't be misled 
by its beauty: it has a brain! 

The Tote and Talk (made by 
Universal) is programmable. You can 
put ten of your most-called numbers 


redial. Then, by pushing two digits, 


Tote & Talk has a full intercom 
between the base station and the 
remote unit, including a.ca// button on 


each unit. It has the "Mute" privacy key, - 


into its memory, including a last-number 


The Mini-SuperFone 620 — 
State-of-the Art Electronics 


The SuperFone 620 is no bigger than 
a pack of cigarettes. It's the smallest 
hien performance phone in the world. 

t it has a 1500 foot range. 
It also has private "security codes" — 


~ 512 of them. In fact, except for the 
speakerphone, paging system, and 


Touchtone® capability, it has all the 
features of its big brother, the 
SuperFone 650 — including incredible 
sound quality 

The SuperFone 620 is yours for 
$159.95. 


The Tote & Talk Is a Decorator Cordless Phone with 
1500-Foot Range and a 10-Phone-Number Memory 


you'll be able to dial any of those numbers. 


so you can hear the other party without 
his hearing you. 


You'll be proud to display this phone. 


Put it on a countertop or hang it on the 
wall. The rich brown vinyl inset-panel 
matches any decor. 

How much for this long-range 
decorator cordless phone? $209.95 (if 
you don't need the edo 

$189.95). - 


capability, it's even less 


Is Your Cordless Phone Obsolete? 
YES — If It Doesn't 
Have a 1500-Foot Range! 


NEW HORIZONS Smashes the Distance 
with These Advanced Phones 


TRIPLE THE RANGE 
OF ANY CORDLESS PHONE! 


The SuperAntenna will give your 
cordless phone, regardless of make or 
model, three times the range it has now. 

If the range is 700 feet, it'll leap to over 
2,000. If it's 1500 feet (the range of the 
phones on this page), it could be as far as 
one mile! 

Easy to instal. Only $79.95 complete. 

Add $4.50 for shipping. 


The SuperFone 650, with True 
Touchtone dialing — $239.95 (two for 
$219.95 each) 


The SuperFone 620, with 1500-Foot 
Range — $159.95 (two for $149.95 each) 


The Tote & Talk, with 10 Memories — 
$209.95 (two for $199.95 each) 


The Tote & Talk, without Memory 
Feature — $189.95 (two for $179.95 each) 


The SuperAntenna, TRIPLES the Range 
of Any Cordless Phone — $79.95 
Please add $4.50 per total order 
for shipping. 


For instant service, if you have a VISA 
or MasterCard, call toll-free 24 hours 
a day, seven days a week: 


800-443-0100 


Ask for Extension 111 


HOME COMPUTER 
BUYING 
KIT 


Helps non- 
computer 

persons answer 

two questions: 

What can I do with a 
home computer and 
which should | buy? 


NO computer knowledge needed 
save research time using our kit 
narrow choices at home 

no sales pressure to buy now 


family & friends can use kit also 
select your needs from over 400 types of 
computerized activities 
listed activities cover Education, Games, 
Home activities, Hobbies and Interests, 
Finances and Investments, Programming, 
and General Business 
examine computer ratings for only those 
activities you need 
select the computer to match your 
family’s CURRENT and FUTURE needs 
decide if this is the year to buy 
major computers covered: 
Apple, Atari, Commodore, IBM, Texas 
Instrument, Timex, & Radio Shack 
Order from: Al DECISION SYSTEMS, INC. 
Box 6158, Dept PS6-1, Scottsdale, AZ 85261| 
($14.95 * $2.50 postage/handling, 
Arizona residents add tax 696) 


NEWS” 


Yield 
House 
Catalog 


* 76 full color pages 


à House 
* Hundreds of items. an Ti 


+ Traditional & Early American styles 

+ Solid wood furniture for living room. 
kitchen. bedroom, dining room. 
bath, office and family room 
„allat factory-direct savings! 

* Plus gifts and decorator accessories 

* Many items not available anywhere = 


WM Yield House House! 


Dept. PS39 , North Conway, N.H. 03860 


Please rush your New Catalog. FREE! 
(Please print) 01 
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BITS & BYTES 


By WILLIAM J. HAWKINS 


A new CP/M—Plus 


CP/M: It's the disc-operating system that 
has made hundreds of computer models 
compatible with one another. It's become 
the de facto standard of eight-bit systems. 
It's one of the most recognized pieces of 
software in the world. And it's just had a 
major overhaul. 

But don't get rattled. Just because Digi- 
tal Research has released CP/M version 
3.0— better known as CP/M Plus—it doesn't 
mean your standard CP/M system has be- 
come obsolete. With Plus, data files and 
programs you now use will work as well— 
or up to 10 times faster. And Plus can be 
set to run in the newer “bank-switched” 
computers. With these, Plus can control up 
to 16 64K banks of memory. 

But speed and large-memory control are 
hardly the only differences between stan- 
dard CP/M and Plus. Unlike past versions 
of CP/M from Digital Research, this one is 
a whole new package. 

Disc files, for instance, can now be saved 
with time and date stamps, to show when 
the file was first created or last used and 
when it was last modified. And you can 
assign passwords (to prevent unauthorized 
use of your system) to both the disc and 


individual files. There are password modes, 
too, which allow you to give limited ac- 
cess to the file (anyone can use it, but the 
password is needed for changes) or to pre- 
vent all access to the file. 

The built-in commands you can use with 
Plus are similar to earlier CP/M versions. 
Type "DIR" for a directory, for example, 
and you see the names of files currently 
on the disc. But there is one major differ- 
ence: Now there are options you can add 
to your command for special results. 

The once-simple DIR command, for in- 
stance, now has 20 optional words you can 
add. (The words are enclosed in square 
brackets and may be added to the end of 
your command, as in: "DIR [ALL].") These 
options let you do just about anything 
—from choosing a directory only of files 
that are "write-protected" (ones that can't 
be accidentally erased) to deciding how the 
display will look on your screen. 

The seldom-used SAVE command for 
saving a file directly from memory has 
been dropped in Plus (although a SAVE 
program is provided for programmers), and 
a DIRS command has been added. 

The DIRS command allows you to do a 
directory of "system" files. These are spe- 

Continued 


DO you own a 


OF Single-Six revolver like this? 


With the following parts removed: 


(Your original parts will be returned to you) 


SE fo- 
nnl 


“OLD MODEL" RUGER SINGLE-ACTION PARTS 


RUGER SINGLE-ACTION CONVERSION PARTS 
(Patent Appiied fer) 


Ruger ‘Old Model’ Single-Action Revolver 
Manufactured 1953-1972 


"Ii Auger wants to give you, and instali FREE. 


a unique new improvement... 


This conversion will not: 


Alter the frame or other components of your revolver. 
Affect the external appearance of your revolver. 


Detract in any way from the basic simplicity and utility of these classic single-action 
revolvers. 


This conversion Will: 


wet csl. many of the convenience, durability, and safety features of the patented Ruger 
New del single-action revolvers made since 1973. 

Help prevent accidental discharges caused by a blow to the hammer if the user has failed 
to take the basic safety precaution of keeping an empty chamber under the hammer. 


We honestly believe this to be one of the most important firearms inventions 
ever offered by our company. While we are proud of the over one and one quarter 
million “old model” Ruger Single-Six, Blackhawk, and Super Blackhawk revolvers 
produced from 1953 to 1972, we want to see them equipped with this valuable 
improvement and offer to perform this simple conversion for our customers at no 
cost. 


To ensure correct fitting, this system must be installed at our factory. To re- 
ceive this free Conversion, write to us at the address below. We will provide you 
with a shipping container and instructions. You pay only initial shipping charges to 
our factory—the Conversion is free and we ely return shipping costs. Do not 
send your “old model” Ruger single-action revolver until you receive specific ship- 
ping instructions. 


copyright 1982 by Sturm, Ruger & Company, Inc. 
RUGER, SINGLE-SIX, and BLACKHAWK are U.S. registered trademarks 


FREE CATALOGS AND INSTRUCTION MANUALS WHICH CONTAIN APPROPRIATE WARNINGS AND ADVICE 
FOR THE USE OF ALL MODELS OF RUGER FIREARMS ARE AVAILABLE FROM THE FACTORY ON REQUEST 


STURM, RUGER & Company, Ine. 
31 Lacey Place, Dept. OM 
Southport, Connecticut 06490 U.S. A. 


ALL RUGER FIREARMS ARE DESIGNED AND MANUFACTURED IN RUGER FACTORIES IN THE UNITED STATES OF AMERICA 


MUST LIQU 


AT BELOW DEALER COS 


FAMOUS 
BRAND 


Save time and 
money by doing 
your own profes- 
sional-looking 
paint jobs with 
this smooth op- 
erating, excel- 
lent quality, pro- 
fessional model 


spray gun! LIA 
z 5 directs. 


Stainless steel 


wear- 
Tedistant steel fluid 
tip for lasting durability. 


spray equipment! 


Sorry, we're not 


Great for rough sur- 
faces like bricks, con- 
crete, stucco, etc. 


r di 
make an adjustment. 
Perfectforrepaintinga 


car, truck, van, 
vehicles, etc. 


"y 
tor or lubrication, 


One Year Factory Warranty! 


Credit card customers can order by phone, 
24 hours a day, 7 days a week. 


Toll-Free: 1-800-328-0609 


f busy signal, or if no answer, call: 
Toll-Free: 1-800-328-5727 
In Minnesota, call: 1-800-742-5685 


C.O.M.B. Co. 


THE NATION'S LARGEST AUTHORIZED MAIL 
ORDER LIQUIDATOR OF CONSUMER PRODUCTS 


6850 WAYZATA BLVD. € MINNEAPOLIS, MN 55426 
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SPRAY GUN E: 


W! FACTORY PERFECT! 


A special valve lets you control the width of 
spray patterns (from 4” to 6” wide at 10" dis- 
ou 


PUBLIC NOTICE! 


Finder's Fee Paid For 
Liquidation Inventories! 
"We are authorized liquidators of 
consumer products that must be 
quickly sold at drastic price reduc- 
tions for reasons such as: 

luction. Last year's mod- 
Sonomic recession. Qut-of 
season products. Bankruptcy or 

ther financial problems. Order 
cancellations. Plant closings, etc. 
If you know of any company with 
surplus inventories that must be 
prr Bree T for cash, phone 
ree: 1-800-328-0609. 


From a world leader in 
professional quality paint 


lowed to print the 
cturer. But, we ca 
of the world's TOP 3 


A sagging economy caused an 
are now to liquidate these excellent 


DEALER COSTI 


becaui 
ing carried in the manufacturer's line. 


THREE built-in controls to regulate 
air, liquid output and pattern width. 


ive controls give complete ac- 
ig. No running back to the 
the middle of a job to 


{not incl.) 


Manufacturer's 
Suggested Retail 


The noce (.423 qt) seamless alui 
ripless for neater oy 


. - , With an easy-fill cover. Cleaning 
brush and disassembly tool are included. 


Ideal for home use and for a variety 
of oec — al uses, too! 


, varnish, stain, 


a really GREAT! Offer void outside 5O United States. 


Price subjectto change after 60 days. 


[c. C.O.M.B. Co. / Liquidators Dept. F-139-3007 
MN 55426 


plus $4.00 each 


| OMy check or money order is enclosed. (Minnesota resi 
dents add 6% state sales tax.) 

[Sensex DVISA OMasterCard® DAm.Ex. Diners Club 

Exp. 
| PLEASE PRINT CLEARLY 
Name. 

Address. 
City. 
State 


Bits & bytes 


cial files that, to avoid clutter, don't appear 
in the directory but are available for you 
to use. In normal CP/M, system files are 
for individual use. But in Plus, system files 
can be shared by up to 15 users. (Discs 
can be partitioned into 15 “user areas" so 
lots of people can use the system without 
interfering with one another.) 

The utility programs that come with 
CP/M Plus have also been changed. PIP, 
the program used mostly for copying files, 
has a few extra options: An ARCHIVE op- 
tion, for example, copies only original files 
—then marks them so you know they are 
backed up (archived). 

STAT, the program for checking or set- 
ting the status of your computer, is gone. 
It's replaced by two others, called SET and 
SHOW, that set or show (display) all func- 
tions of your disc and computer system. 
For example, you can set the disc-drive- 
searching order for when you request a 
program. (It will first look for a program 
on drive B, then A, and finally C, for in- 
stance, before giving up.) Or you can as- 
sign more than one peripheral device to 
input or output data. 

You can totally automate your system 
with two new programs called GET and 
PUT. With these, disc files are used to sup- 
ply all commands and save results of the. 
computer's work. (Get someone to answer 
the phone, and you can go home.) 

Add to all this a variety of other special- 
ized utilities (such as a date- and time-set 
program) plus new programming utili- 
ties, and there's little doubt that CP/M has 
changed enormously. 

For the better? | don't know. The stan- 
dard CP/M—with dozens of commands—is 
confusing to many people. So I'm not sure 
that making a more flexible system—with 
dozens of additional commands to remem- 
ber—is an answer. Plus does come with a 
program called HELP, to answer questions 
about using a command. This may become 
the most popular utility on the disc. 

The general version of CP/M Plus is $350, 
but wait until a version is available for your 
specific computer before buying. It may be 
cheaper, and it will be set to run without 
any modifications. Write to Digital Research 
(Box 579, Pacific Grove, Calif. 93950) for 
the updated list of computer makers now 
offering it. 


Nibbles 


* What's the difference between a home 
computer and a video game? Not much 
by the time you read this. All major video- 
game makers will have attachments to 
make their consoles into computers; all 
computer makers are pushing software and 
add-ons to make their computers play 
games. Prices are getting closer, too. [See 
this month's cover story, “$600 Computer 
Packages."'] And now there's something 
in-between: Infosoft Systems (Norwalk, 
Conn.) has completed an operating sys- 
tem called l/OS for the ColecoVision com- 
puter add-on. The system allows the Coleco 
game to use CP/M software. 

* The TI 99/4 was the first home com- 
puter to talk. Now it's the first to listen. 
The company offers a $130 add-on to give 
the system speech-recognition capability. 
It was designed by Milton Bradley. 


ANNOUNCING.. 
NEW HEALTH 
& SCIENTIFIC 
QUARTZ CHRONOS 


1 YEAR WARRANTY — 30 DAY TRIAL 
Introducing the 

QUARTZ MARINE 
PULSECHECK 
CHRONO 


80-foot water- 


This new pulse watch gives you an accurate digital 
readout of your pulse by recording you heart 
potential with a touch of your finger. This medical 
breakthrough also contains a dual-display stopwatch 
which records minutes, seconds, and 1/100 
seconds (hours, minutes and seconds after 60 
minutes). It's water-resistant to 80 feet and also 
gives you 12/24 hour time, calendar, daily alarm, 
hourly signal and night light. Made of lightweight 
black polysulfone. 


Introducing the 
World’s First... 
SCIENTIFIC 
CALCULATOR 
CHRONO 


All this calculating ability goes on your wrist: sin, 
os, tan, sin, cos-1, tan, log, 1n, 10%, eX, x, 
x»), Vx , x2, dix, 02, OE, EXP, 1 — m). 
DEG, RAD, GRA and %. You also get instant 
conversions on the metric system in length and 
weight. This microcomputer also gives you a 
24-hour 1/100 second stopwatch, 12/24-hour time, 
calendar, daily alarm, hourly signal and night light. 
Available in lightweight black polysulfone model 
CFX 20 for $59.95 or chrome and stainless model 
CFX 200 for $79.95. 

— ORDER TODAY! — 
Both watches have a 1 year manufacturer's 
warranty and we give you a 30-day money back 
guarantee. ON THE RUN is one of America's largest 
digital watch dealers — further assurance you 
investment is well protected. 


FOR FASTEST SERVICE 
CARD HOLDERS CALL TOLL-FREE 


800-437-4385 


On lee Run 


107 Roberts Street, Dept. PS-9 
P.O. Box 67, Fargo, ND 58107 
Telephone (701) 232-9400 
To order, call toll-tree number above or send check or money 
order for the total amount plus $2.50 for first watch, $1.00 for 
each additional watch. Add an additional $2.00 for U.P.S. air 

delivery, North Dakota residents add 4% tax 


PC/CFX-1 © ON THE RUN 


FOR $59.95. 


CASIO'S CALCULATOR 
CHRONOGRAPH WITH 
THE FINGER-TOUCH FACE. 


Acclaimed as the most versatile quartz watch ever. 
* Regular and dual time in 
12/24 hour formats. 
* 3 daily alarms; hourly signal. 
* Countdown timer alarm 
and stopwatch. 


* Smooth, touch-sensitive calculator 
panel appears on command. 

* No added keyboards, 
no-extra bulk. 

* Auto-calendar. 


Announcing CASIO's newest. . . 
the TC-50 sports calculator chronograph. 
The calculator watch with the looks of a 
dress digital but with full calculator 
capabilities. 

This is the watch that is destined to 
replace a lot of watches. And calculators. 
And calculator watches. 

In fact, this beauty replaces the fact that 
a calculator chronograph has to be 
awkward and bulky and expensive. 

The featherweight CASIO TC-50 is a 
mere 9.2 mm thin with a smooth face 
and is priced at only $59.95. 

A World Exclusive: 
Touch Sensitive 
Glass Keyboard. 


Here's the first calculator 


Full-Function Stopwatch — 
And More. 


You get complete chronograph 
features as well. Record split times. 
1st-2pd finishes. Or freeze the figures 
anytime with accuracy to 1/100 second. The 
stopwatch repeats every hour. And the 
special display allows you to view the time 
of day together with the stopwatch time. 
You also get an AM/PM indicator. 
Nightlight. Long-life lithium battery. 
Accuracy is guaranteed to 
+15 seconds a month, though you'll 
probably find that your watch won't 
vary more than 3-5 seconds. 
Constructed of featherweight black 
polysulfone, the CASIO TC-50 can be 
yours for only $59.95. The dressy 


chronograph with a totally flat 
keyboard that can be operated with 
fingers. No need to use a stylus or 
pen. With a touch of a side button, 
the face becomes a calculator sensor 
panel that senses every touch of your 


chrome and stainless steel model 
TC-500 is also available for $79.95. 


Our Double Guarantee. 
First, the included warranty: One- 


finger. It has no bulky keyboard with 
buttons that wear, chip or catch on 
your sleeve. It looks like a handsome 
sports watch. It reads like a digital 
watch. Yet it has full calculator 


year parts and labor (in the rare 
event repair is needed you'll find this 
service-by-mail feature very 
convenient). Secondly, we guarantee 
your satisfaction. If not delighted with 
your CASIO, return it in new 


capabilities. 

Now you can add, subtract, 
multiply, and divide — perform 
chain calculations to eight places 
with decimal. You can also do 
powers and reciprocal calculations. 
It's a handsome and functional way to wear 
time and calculator technology. 

The Computer That 
Never Forgets. 

This electronic mathematician also 
boasts three independent daily alarms to 
bring your attention to important daily 
events — any minute you choose. 

You can also choose to have every hour 
punctuated with a chime. Plus you get a 
countdown timer alarm to 12 hours — ideal 
for tallying cooking time or time left on 
your parking meter. 

An electronic calendar automatically 
gives you the day and the date. And as a 
second timekeeper, an additional time zone 
can be set along with regular time in either 
12- or 24-hour formats. Both time zones are 
displayed simultaneously. 


condition within 30 days for a full 
refund. 

We're one of the largest digital 
timepiece dealers in the United States 
and we're as close as your phone. 
Orders are accepted 24 hours a day, 

7 days a week. 
Order now and be delighted. 
[ CREDIT CARD HOLDERS 
| ORDER TOLL-FREE TODAY 

To order, call toll-free number below, or send 
| check or money order for the total amount 

plus $2.50 for the first watch, $1.00 for each 

additional watch. Add an additional $2.00 for 

U.P.S. air delivery. ND residents add 4% tax. 


| 800-437-4385 
| Ox Mee Ran 
l 


107 Roberts Street, Department PS-9 
P.O. Box 67, Fe » ND 58107 
Telephone (701) 232-9400 


TC50/500-2/3NT © 1983 ON THE RUN 


MUST LIQUIDATE 


AT FAR BELOW DEALER COST! 
Energy-Saving, Variable Speed 


92" Ceiling Fan 


NEW! FACTORY Pi 


A Real Inflation Fighter! 
Reduce your home or office 
cooling costs by up to 18%! 


PUBLIC NOTICE! 


Finder's Fee Paid For 
Liquidation Inventories! 
Nea are authorized liquidators of 

products that must be 
prp sold at drastic price reduc: 
Y reasons such 


Ove juction. Last yeu] 's mod- 

eis. Economic recession. Out-of- 
other financial, problems. Order 
cancellations. Plant closings, etc. 


If you know of any company with 
surplus inventories that must be 


percentage of the total value of the 
‘sales contract. (Officers and sales 
reps of mfgr. are ineligible for fee.) 


Light Kit 
Adaptable! 


Adjustable Ceiling 


Clearance: 10%” to 14”. 


Model C144 


Cuts Energy 
Costs All Year 'Round! 


special purchase 
to offer our cus- Also Included: 


five-speed 
a super low 
price! Now you can add a dis- 
tinctive aura and charm to any 


This 120-volt, 
Regulator is very simpl 


Easy-To-Install. 
Costs just 
pennies a day 
to operate! 


5-Speed Wall Switch 
60-cycle Speed 


It comes with complete wiring in- 


ings! 


You can use this fan year 
around! In the summer, the 
cooling breezes will allow you 
to cut down on air condition- 
ing costs! The large 52” 
meter sweep of thi 
provides efficient 
of air for the enti 
u can lower 
and still stay 
comfortable. As 


lected hardwood. Each blade 


with an attractive golden de- 
B in. The metal brackets on 


lights of golden beauty. The 
motor housing is brown wi: 

colored center band. 

of the n isa 


will gently recirculate the 
warm air down again. As a 
result, you get more mil 

out of all that heat you're 
paying dearly for. 

This high quality unit com- 
pares with many of the best 
ceiling fans on the market. 
The blades are crafted of se- 


di 
base is pre-wired for instal 
tion by any qualified do-it- 
yourselfer. 


Manufacturer’s 
Suggested Retail 


,189.00 .0O 


OUT THEY GO AT [OUT THEY GO AT ONLY:| 


-: 8 


Price subject to change after 60 days. 


Pontiac Fiero 
[Continued from page 87] 


couple of inches for additional stretch- 
out space. Even tall drivers won't have 
to slouch behind the wheel. 

Chassis and body details seem to 
emphasize Fiero's thoroughbred de- 
sign. All four wheels are independently 
sprung for top ride and handling, and 
all have disc brakes. Disc brakes at the 
rear are Pontiac's way of coping with 
the unusually high rear-weight bias 
(44/56). 

While the Fiero is not the first plas- 
tic car on the road, its body design is 
unique and could be the forerunner of 
cars to come [PS, July]. Quality of as- 
sembly is a major Pontiac bragging 
point, and I found the early prototypes 
impeccably finished inside and out. 
This finely detailed high-mileage test 
vehicle was an unusual surprise to me. 
(It's important to note, however, that 
each car was carefully hand-prepped 
by Pontiac engineers before the PS test 
drive and that tolerances for produc- 
tion vehicles often vary greatly from 
those of early prototypes.) 

Pontiac started from scratch in de- 
signing the Fiero. The engine is Pon- 
tiac's 2.5-liter (151 cu. in.) in-line four 
with fuel injection and a new high- 
velocity intake arrangement that re- 
duces emissions. (A V6 that should 
satisfy performance enthusiasts is ru- 
mored to be in the works.) Two four- 
speed manuals or a three-speed auto- 
matic transmission are available. 

Although a few European cars have 
used the midship-engine layout (Fiat 
X1/9, Ferrari, Porsche 914), Fiero is 
the first of its kind to be built in the 
US. The advantages are significant, 
including better traction because the 
weight is concentrated over the drive 
wheels; better handling with the steer- 
ing wheels separate from the drive 
wheels and the weight of the engine- 
transmission within the span of the 
wheelbase; and elimination ofthe drive 
shaft. 

Fuel economy for the automatic- 
transmission version is expected to be 
28 mpg in the city and 40 on the high- 
way. Pontiac is looking for as much as 
31 and 50 for the economy stick shift. 
A performance four-speed stick will 
also be available, with fuel economy be- 
tween that of the preceding models. 


10 Year Factory Warranty! 


CE 


Credit card members can order by phone, 
24 hours a day, 7 days a week. 


Dept. F-88-2285 
6850 Wayzata Boulevard / Minneapolis, MN 55426 
Send —— — Ceiling Fan(s) at $48.00 each. plus $8.00 ea. 
| for shipping and handling. (Allow 3-4 weeks for delivery. 
Add 2-3 weeks extra if paid by check. Sorry, no C.O.D.'s) 


CRM ex etate sales tox) noes: Minnesota residents D | will be under $10,000, so we know 


“Fiero is one of the most noteworthy 
and innovative cars from General Mo- 
tors,” says Bill Hogland, general man- 
ager of Pontiac. “And our starting price 


800 18-0609 add 6% state 
Tobe reer TO 0032 call: | ee ER that it’s an attractive package.” Pon- 
Toll-Free: 1-800-328-5727 PLEASE PRINT CLEARLY m tiac hopes to sell between 70,000 and 


In Minnesota, call: 1-800-742-5685 Name. 100,000 Fieros in 1984. Considering 

| Address Fiero’s price, the high price of the new 

Ci ici ae 

C.O.M.B. Co. | ea Corvette, public interest already gen: 

aNEO s erated, and Fiero's sophisticated con- 
OF THE NATIO RGEST AUTHORIZED Mall aM l, i d 

ORDER LIQUIDATO! CONSUMER PRODUCTS struction techniques, this may not be 

6850 WAYZATA BLVD. € MINNEAPOLIS, MN 55426 an overly optimistic estimate. B 


Sign Here 


POPULAR SCIENCE 


This Phone Acually Talks (in a Pleasant Voice). It Delivers Message 
Remembers 50 Numbers, Gives You Music on "Hold", and . . . Read On! 


The Talking Phone 


This Phone Actually TALKS 

A warm, gentle voice tells you the number 
you've pushed. If you're working in dim light, 
you won't dial a wrong number because your 
friendly voice repeats each digit as you dial it. 

(If you get tired of company, you can shut off 
the voice; but it's like having a friend right inside 
your phone.) 

Could YOU Remember 50 Numbers? 

THE TALKING PHONE has a memory 
better than most of us. It stores and remembers 
up to 50 numbers; each of those numbers can 
have as many as 20 digits, including pauses, so 
you can have a string of numbers for MCI, 
Sprint, or a computer code as a single 
memory! 

To dial any of those 50 stored numbers, 
punch two digits, and your TALKING PHONE 
will dial the whole number for you. For 
example, if you have a seven-digit access code, 
a three-digit personal code, and a ten-digit long- 
distance number stored as number 31 in the 
memory, you dial only ^31"; the phone then 
dials the whole sequence of numbers. 


A High-Quality Speaker Phone 

Press the "Speaker" button and you have a 

hands-free phone. A volume control gives you 
just the right amount of amplification. 


Three PROGRAMMABLE Messages 

Your TALKING PHONE is a complete 
message center. See those keys marked M1, 
M2, and M3 in the picture? MI and M2 will tell a 
caller, when you're out (in the phone's voice, 
not yours), either when to call back or another 
number where you can be reached. 

M3 makes any cassette recorder a telephone 
answering device. Your phone turns the 
recorder on automatically, invites the caller to 
leave a message, records the message on the 
tape, then automatically shuts off the recorder 

ien the caller hangs up. 


Only NEW HORIZONS Has It for $199.95! 


Touchtone™/Pulse Selectable 

Your TALKING PHONE works on either 
Touchtone or pulse systems. To activate 
computers, you need Touchtone, but where 
pulse is all thats available, the phone still 
works. You have automatic redial on both 
systems. 

Music on "Hold"; Mute Switch 
Push a button and you can put a caller on 
Hold". What a pleasant surprise! Instead of 

dead sound, the caller hears a cheerful 
electronic melody. (You'll hear it too, so you 
wont forget he's on hold.) 

A "mute" privacy button lets you hear the 
caller — but he cant hear you. Release the 
button and communications are normal again. 
(No telltale "click" when you press the button.) 


All These, Too! 

Your “ringer” is a pleasant chirp, with an 
on/off switch. 

Battery bactaip holds the memory if you 
have a power failure 

A directory card tells you whose numbers 
are stored in memory for two-digit dialing. 

A little hidden door opens to produce a 
memo pad, to make notes while you talk. 


WE ABSOLUTELY GUARANTEE! 


THE TALKING PHONE is the most 
astounding precision-made electronic phone 


we've ever seen. We think you'll wonder how 
you ever did without it. But if we're wrong, 
return it undamaged within 30 days and we'll 
refund every cent you paid. 


wit 
MIT 


THE TALKING PHONE 
is yours for just 


$199.95 


($50 below the market!) 


two for $189.95 each 
(+ $4.50 per total order for shipping) 


Order your TALKING PHONE 
by lifting your old-fashioned phone 
and calling TOLL-FREE: 


800-443-0100 


Ask for Ext. 111 


Have your VISA or MasterCard handy. 
Phones are manned 24 hours a day, 
seven days a week. 


Send check, money order, or charge card 
information ($199.95 + $4.50 shipping for 
one phone, total $204.45; $189.95 each for 
two phones, + 54.50 shipping, total $384.40) 
to New Horizons, or call the toll-free number. 


NEW HORIZONS 


Dept. PS-9, 5-31 50th Avenue 
Long Island City, N.Y. 11101 


EARNUPTO — — 
ULL UE. 


IN YOUR OWN * € 


SPARE 

TIME or 

FULL TIME 

SHARPENING BUSINESS ! 


ON OUR vov risk noting vy accepting mis 
offer to see how easily you can 
turn your spare time into big Cash 


Prolits with your own Complete 
Sharpening Shop. No selling. 
no previous experience needed. 
Our famous Sharp-All and 
show-how instruction set you up 
to make $200. $500. $700 a 
month CASH sharpening Saws. 
Knives, Scissors, Lawnmowers. 
Shop and Garden Tools ... ali 
cutting edges. 


Send for all the facts! 
Our free Book tells how to 
start a profitable, lifetime 
home sharpening business. 
how we help you grow, how 
we'll finance you. 


or postcard TODAY! 
sas Cit 


No Obligation...No Salesman Will Call 
e YES, [_] erii — teo nuo noc. runsas cr. wo. ten 
lease send me the FREE BOOK that gives full details. 


ViTerveeeseeeevevevevevteeeevews 


COLOR CATALOG 


Build Your Own Grandfather Clock 
Prices Starting Under 


3269 


(includini 
movement and dial) 
* Do-it-yourself case 
kits, parts pre-cut 
Finished clocks 
Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 
eHierloom quality 
Factory direct 
prices 
Solid brass 
West German 
chiming 
movements 
* Money back 
guarantee 
Prompt shipment 
MASTERCARD and 
VISA ACCEPTED 


Call or Write: 


Q MPERORHR*? 
CZA) CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER. 
OF GRANDFATHER CLOCKS 


Dept. 825 Emperor Industrial Park 
Fairhope, Alabama 
Phone 1 205 928-2316 


IN CANADA: Emperor Clock Company, Inc., 825 
508 Newbold Sreet, London, Ontario Nee TKS. 
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Flat color-TV screen 
for compact computers 


Display panel above uses new flat video 
screen (below) from Siemens AG. Experi- 
mental 14-in. screen resolves a 28-by-80- 
column matrix for 2,240 color characters. 


SHIELD 
ELECTRODE 
ELECTRONS ^ 


CATHODE 
(-200V TO ov) 


ROWS 
tiov TO «eovi| 


ACCELERATION 
ELECTRODE (kv) |) 


Grass 


x couumue 
SPACER FRAME Dd s 2s 


A flat TV screen that combines the 
color images and high resolution of a 
cathode-ray tube with a display slim 
enough to hang on the wall or fold into 
a compact desk-top computer is under 
development by Siemens AG (Balan- 
strasse 73, Box 301709, 8000 Munich 
1, W. Germany). 

The flat video screen uses, for the 
first time, plasma (ionized gas) as an 
electron source rather than a light 
source (as in neon tubes). A cloud of 
electrons is discharged from the flat, 
hot-cathode plasma generator (drawing 
above). Only four kilovolts—compared 
with 20 kV for CRTs—are needed on 
the three-inch-thick screen's accelera- 
tion electrode to pull electrons toward 
the screen of conventional green, red, 
and blue phosphor dots. 

A negative-DC gas discharge is de- 


veloped between the rear cathode and 
the crossed sets of electrodes on the 
positively charged control plate, which 
serves as the anode. Some electrons 
from this discharge pass through the 
holes at the row-column intersections 
on the control plate. Current flow 
through each hole is determined by 
the voltage applied to each column 
electrode. 

Crossed sets of electrodes are indi- 
vidually energized by driving pulses 
controlled by the input video signal. 
This determines the gray scale, or 
gradations of intensity of phosphor 
excitation. 

Because the electron beams are very 
short, the image is well focused over 
the entire display area, including cor- 
ners and edges. Live TV programs were 
shown on lab models.—David Scott 


How Much Is It Worth To Build A Super Memory? 


“My Super Reading System Shows You 
How To Think More Effectively... 
Double Your Ability To Read And Remember. 
(And The Most Amazing Part May Be The Cost.)” 


— Professor Russell Stauffer, Ph.D., Professor Emeritus, University of Delaware 


Suppose | told you the real problem with 
roading and remembering is the way we 
ink. 


No one has ever taught us how to think. 
No one has sat down and told us the 
right way to learn. 


“You mean there's a ‘right’ and ‘wrong’ 
way to think?!” Yes, there is. And, unfor- 
tunately, most of us do it the wrong way. 


Finally...A Real Breakthrough 
Let me explain. As a Ph.D., I've been 
involved in many studies to deter- 
mine precisely how and why we 
think the way we do...why learning 

is "easier" for some and "harder" 
for others. |, along with a few col- | 
leagues, discovered that we do not | 
use our brain efficiently. The most | 
wondrous part of us—our mind—is 
not being utilized fully when it 
comes to analyzing information... 
drawing conclusions...retaining 
data. In short, we have not learned 
how to use our brain to its maxi- 
mum. 

Until now. 

After years of research and testing, I've 
developed a new system that actually 
teaches you how to think. | call it the 
Super Reading System—and it will dou- 
ble your ability to read and remember. 


Super Reading Is Super Learning 
The key to learning is recall. If you can't 
remember what you've heard or read, 
then you haven't really learned. The 
Super Reading System uses a step-by- 
step, easy-to-follow teacher-on-cassette 
guide that demonstrates a new, easy, 
practical way to learn. Spend a few, short 
hours a day (the whole course takes 
only about 30 hours to complete), and 
l'Il guarantee you will be able to read 
faster...and remember more. 


Expand Your Memory 

Think of what this will mean to you. You'll 
be able to breeze through stacks of read- 
ing material. Books, newspapers, maga- 
zines, texts... even the most technical or 
difficult reading matter will be much easi- 
er and faster to read. But the real benefit, 
the real key to my Super Reading System 
is you'll strengthen your memory. 
Chances are, you'll never again have to 
flip back the pages in search of the 
thought you couldn't quite recall... or 
search your memory for that missing fact 
that you need to know. Your mind will be 
functioning better... thinking more effi- 
ciently...and remembering twice as 
much. 


Listen And Learn At Your 

Own Pace 

My Super Reading System gets you 
started immediately. No matter what your 
ability to read and learn, you'll see results 
from the very first day. Listen and prog- 
ress at your own pace. You'll practice on 
materials that you read every day. Your 
living room becomes a comfortable 
classroom. Practice at home, the office 
... Wherever or whenever it's convenient. 


Whether you're a student, a business 


person, a manager or a technician, you 
can benefit from the innovative Super 
Reading System that doubles reading 
speed and comprehension. In fact, any- 
one and everyone can use the system 
and get benefits that will last a lifetime. 


Here's The Most Remarkable Part 
Now, what would you expect to pay for a 
learning system this good, this easy, this 
foolproof? $400? $500? Or more? 


MAIL NO-RISK COUPON TODAY 


MEET THE AUTHOR 
Russell Stauffer, Ph.D., is Professor 
Emeritus at the University of Delaware. 
He has authored major textbooks and is 


considered to be one of the top re- 
searchers on how and why we learn. In 
addition, Dr. Stauffer is one of the few 
scholars admitted for membership in the 
Reading Hall of Fame. 


How about $39.95—plus postage and 

shipping? That's it—and there are no 
extra charges, no hidden costs. 
This one-time charge comes with 
my personal money-back guaran- 
tee to go along with it. My Super 
Reading System is complete with 
everything you need to get started 
—master guide, teacher-on-cas- 
sette, and full instructions. 


Examine My Super Reading 
System FRÉE 


| feel confident that you'll discover 
a real breakthrough in the way you 
read, learn and remember. Let me 
invite you to examine my Super 
Reading System free for 15 days. 
Listen to the teacher-on-cassette. 
Then you decide. If you don't feel 
you'll be able to double your read- 
ing speed... dramatically improve your 
comprehension... if you don't concur 
this is a revolutionary advance in your 
ability to think more effectively...as you 
build a super memory... simply send it 
back. I'll refund your money in full, no 
questions asked. What could be easier or 
fairer than that? So why delay? Send for 
the Super Reading System that | guaran- 
tee will ultimately change the way you 
think. Fill out and mail the no-risk coupon. 


Super Reading Institute 
Dept. FN-05 


D Check or money order enclosed. 


113 Gaither Drive, Mt. Laurel, NJ 08054 


LJ YES! Please send me the Super Reading System at $39.95 plus $3 postage 
and insured delivery. If I'm not completely satisfied, | can return it in its 
original condition within 15 days for a full refund. 


O Charge my credit card under regular terms. 
OVisa O MasterCard O American Express 


NJ residents add 6% sales tax. 


Card No.. Exp. Date. 
NAME 

ADDRESS 

CITY. STATE ZIP. 
SIGNATURE 


FREE 15-DAY TRIAL EXAMINATION 


Put 


self i in her nest. 


They're endangered 

and you're counting. 

It's nesting time, You 

raise your Jasons and in a 
split second you're focused 
on one protective mother. So 
crisp, bright, and close, you 
can count chicks. 


You can’t get any closer 
than with a Jason. 
Shown: Model 261, 8x40, 
wide angle, Fast-Focus? 
500 ft. field of view at 
1000 yds., weight 30 oz. 
Put your eyes 
behind a Jason. 


Jason/Empire, 9200 Cody Overland Park, KS 66214. Distributed exclusively in Canada by Vision Marketing. 


COMPACT CARL HEALD HAULERS SQUEEZE 
THROUGH TIGHT SPOTS WITH EASE! 


3or4 WHEELS 
FOR WORK OR FUN! 


11 or 16 H.P. available 
in all models. 


SPEND LESS NOW 
ON EASY-TO-BUILD KIT. 


Hauler Mark 4 Model HH-411 shown with 
optional cab, lights, emergency amber flasher, 
windshield washer and wiper 

Optional bolt-on steel 
doors protect dri: 
weather. Optional 


b with vinyl canvas 
ind rider from foul 

indshield wiper and 
washer for clear view. 


Hauler Mark 4 
Model HH-416 
shown with optional 
lights and knob tires 
ip & down hills, across rough 
terrain and around sharp cor- 
auler ke idi 


atic torque con 
Totes over 800 Ibs. Ri 
draulic dis 
stop every tii 

Other options available. 

For more information, write or call today for 
FREE COLOR BROCHURE: 
1-800-253-1030; 
in Michigan call 616/849-3400. 


CARL HEALD, INC. vept.osr 


P.O. Box 1148, Benton Harbor, MI 49022 


shown with 
optional lights 
and knob tires 
Choice of engine 
'ailable in all models. 11 

H.P. Briggs & Stratton engii 

is Synchro-Balanced for 

vibration. Speeds up to 20 mph. 
16 H.P., opposed twin cylinder 
Briggs & Stratton for more lugging 
power, less vibration and greater low 
end torque. Speeds up to 25 mph. 
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Solar/earth retreat 


[Continued from page 120) 

The whole south wall of the house 
is made of floor-to-ceiling double-glazed 
windows. They’re recessed beneath a 
broad roof overhang, which shades 
them from the high summer sun yet 
admits the low winter sun. A solar 
greenhouse on the southwest corner 
has three panels of roof glazing and 
an operable skylight for ventilation. 
East and west windows plus four sky- 
lights (all double glazed) further 
ensure that no corner of this earth- 
sheltered house is dark and dreary. 
Woods specifies thin blinds for sun con- 
trol on the south glass and insulated 
shades such as Window Quilts [PS, Oct. 
"79] to reduce heat loss at night. 

With its protective earth berm and 
substantial insulation (see section 
below), the house should lose 75 to 90 
percent less heat than traditional 
houses, Woods believes. The little heat 
the house needs will come mostly from 
the sun. A heat-circulating fireplace 
or hot-water radiant coils in the floor 
provide backup heat. In a very cold 
climate, the loft area might need a 
wood stove or electric radiant heater. 

The house, as shown, has 1,812 
square feet of living area, but it’s de- 
signed on a four-foot structural module, 
so you can build it shorter or longer as 
desired. An optional 676-square-foot 
garage/storage space, also earth-shel- 
tered, is included in the plans. Walls, 
floors, and footings are 3,500-pound- 
strength reinforced concrete. The 
south-wall structure, second floor, and 
roof are post, plank, and beam con- 
struction. Woods estimates that the 
house would cost $20 to $25 per square 
foot for the shell and $35 to $45 for 
the finished house. us 


IURIS 
R-8 INSULATION 
R-16 INSULATION 


How to order plans 

One set (10 pages) of working drawings 
(including specs and materials list) and up 
to two hours of telephone consultation 
time (717-253-5452) costs $125; each addi- 
tional set of plans is $15. Please add $15 
for postage and handling. Make check pay- 
able to Charles G. Woods, and address 
your order to him at Natural Architecture, 
R.D. 3, Box 538, Honesdale, Pa. 18431. 
Plans for Woods's previous PS houses are 
also available. 


AQUABUG'S FIRST PUBLIC SA 


Most Items Below Wholesale; Some Below Cost! 
One year limited warranty. Sale ends December 31, 1983 (Limited quantity) 


BIKEBUG STANDARD 


w/Manual Clutch 


m1ilbs 
m1.2h.p 


m 160 m.p.g 
m 20+ m.p.h 


Reg. Price #175 


$75 


7X . AQUABUG 120 
a — — mima Drive 


m 13lbs. 
mi2hp 


Reg. Price §200 


SALE 


1399% 


AQB 300/AQB 250D 
GENERATORS w/electromagnetic 
AQB 300 governor 


m 19 lbs. 
m 300 Watts AC 
+10 AMPS DC I^ 


Below 
wholesale! 


either one 
Reg. Price 1275 


^ SALE 


w DC only, buta 
sizzling d 
20 AMPS 


BIG SUCKER PUMP 


m Pumps 4750 g.p.h. 
m Runs 90 minutes 
on 0.31 Gals. of fuel 


Reg. Price #200 


SALE \ 


BIKEBUG SHROUDED 


w/Manual clutch 


m 160 m.p.g 
m 20+ m.p.h 


m11 lbs = 
-12h.p Bike Engines 


BELOW 


Reg. Price #200 


NC «y SUPERBUG 175 \Se SUPERBUG 300 
w/Automatic Gear Shift 


w/Automatic Gear Shift 


NM soe 
m175hp. 


m24 lbs. 
m3h.p. 


Reg. Price *275 Reg. Price *350 


Half the +450 less 


SALE cost of SALE thanan 
419995 shiftless 2's 275 OMC 4 
AQB 600 < 
AC GENERATOR 


m 44 bs 

@ 600 Watts AC 

m 110-115 Volts 

um Fused (5 AMPS) 
8 Voltage Meter 


Reg. Price $350 


a SALE 


249°5 


LITTLE SUCKER PUMP 


m Pumps 1900 g.p.h 
^ mRuns 100 minutes 
on 0.26 Gals. of fuel. 


BELOW 
1983 
WHOLESALE 


L4 ? 


BELOW 
1983 


WHOLESALE 


Reg. Price *175 


SALE 


9995 


AQUABUG INTERNATIONAL, INC./100 Merrick Rd., Rockville Centre, NY. 11570/516-536-8217 


Nau Le D Check DMastercharge # D rey NRI 
DM.O O Visa # =e Exp. 
o O Please rush FREE full color brochure. 
City cs. O BikeBug Standard. ..$75.00 O AQB 300 Generator...189.95 
= O Shrouded Bikebug...:89.95 O AQB 250D Generator... 189.95 
State “E Ein O 120 Outboard... 139.95 O AQB 600 Generator...249.95 
O 175 Outboard...199.95 O Little Sucker Pump...99.95 


N.Y. Residents add proper tax. 
Add $12. per item for postage 
handling and insurance 


0 300 Outboard...275.00 
To order, call TOLL-FREE: (800) 645-1773 (except N.Y.) 


O Big Sucker Pump...139.95 


Dept. X1 


NOW! Get in on the PROFITS in 


Work part time, 
right at hom: 


No doubt about it . . . as a small engine 
pros you can cash in on the huge de- 
mand for qualified men in one of 42? 
America's fastest growing industries... SE 
You'll be able to command top hourly rates ~ (beaut 
of from $10.00 to $15.00 per hour — and (iisen 
that's just for labor. business 
Plenty of business waiting for qualified men. 
65,000,000 Small Engines Are In Use Today! 
That's the official count trom the Engine Service Assn., and 
one-million new engines are being built each month. With 
Foley-Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. 


You don't need to be a ‘born mechanic’ or have any prior 
experience. Lessons are fully illustrated... so clear you 
can't go wrong, and with our famous 'learn-by-doing" 
method you get practical ‘hands-on’ experience. 


[Foley-Belsaw Trisiltuie s 50284. Field Bldg. 
l Kansas City, Mo. 64111 
YES. please send me the FREE booklet that gives ful de- 
| ats about stating my own business m Smali Engine Repair. 
[ ueerstand ners he Onion an ma No Salesman wit 


| NAME 
| ADDRESS. 


non toxic, too. 


Send 50* with your name and address 
for 1 oz. sample to Elmer’s® Wood 
Filler Sample, P.O. Box 157, Hilliard, 
OH 43026. 

Allow 46 weeks for delivery. Limit 
one sample per household. Offer good 
only in U.S.A. Offer expires December 
31, 1983. 


152 | POPULAR SCIENCE 


By STEVE MERCALDO 


TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, 
PoputaR Science, 380 Madison Ave., New York, N.Y. 10017. We'll pay 
$50 if we use it. If two or more readers send the same tip, payment 
goes to the one with earliest postmark. No tips can be returned. 


Biased wear pattern 


Wide bias-belted tires have a unique rib- 
wear pattern. On this type tire, the second 
and sixth tread ribs will usually wear faster 
than the others. This is normal. It is due to 
the construction characteristics of the tire 
and its deflection properties. As the tire 
rotates, most of the weight it supports is 
carried by the outer and center ribs. The 


second and sixth ribs support less weight. 
Because of this, they tend to slip and scrub 
as the tire rotates. The abrasive action 
wears away these ribs more rapidly. (Don't 
confuse this with wear due to improper 
alignment.) To minimize wear, maintain rec- 
ommended pressure, have the alignment 
checked periodically, and rotate the tires. 


Safe battery boost 


To boost a dead battery, move the vehi- 
cles close together but don't allow the 
bumpers to touch. Attach one end of the 
red jumper cable to the positive post of 
the dead battery, and attach the other end 
to the positive post of the boost battery. 
Connect the black cable to the boost bat- 
tery's negative post, the other end to the 
block of the car to be started. This prevents 
a spark from igniting battery gases. 


Freeze plugs 


Freeze, or core, plugs should be inspected 
for leakage during the routine winterizing 
of your car's cooling system. Core plugs 
can be located in the engine block and the 
cylinder head. Carefully check the area 
around each plug for any indications of 
dampness or rusting. A service station's 
cooling-system pressure tester can be used 
to pressurize the system when checking 
for a suspected leaking plug. 

Continued 


This Solar Expert can tell you if and how 
Solar Energy makes sense for your home. 


. . . and it won't cost you a cent. 


His name is John Woyke, solar energy ploneer, 
Innovator and founder of American Sunsystems, Inc. 

Six years ago he organized the company with one 
goal: to research — perfect and produce practical 
and affordable solar energy systems for the average 
American homeowner. 

To achieve that goal he assembled and trained the 
finest staff of solar engineers, designers, analysts, 
assemblers, installers and service technicians avail- 
able anywhere in the world. 


Intense solar testing 
and research 


Next, he and his hand-picked solar team spent 
almost two solid years researching, testing and 
retesting the best solar energy systems known — 
from parabolics, reflectors, and evacuated tubes, to 
flat plate panels, fin-In-tube, integral water passage, 
and selective and non-selective coatings. 

The result of this two-year, round-the-clock effort 
was the simple, ‘effective, money-and- 
energy saving American an yen: flat plate cok 
lector solar energy 

Tt worked. I lasted And it provided energy and 
savings that some “experts” predicted would take 
decades to produce with solar energy! 


Proved in blizzard-to-boil 
weather conditions 
And then, and only then, did John Woyke make his 


proved solar system available to energy-hungry 
homeowners — but not in the balmy south with non- 


took all the risk on 


available at a price virtually any 


stopped working for any rea- 
son — John Woyke agreed to fix it — at his expense. 


A victory for solar 
research and quality 
And be research ond quality paid oli By 1980 one 


(which is still doing very well, thank you). 


energy works. It is proved, prac 
Hiero deiade er ed 
ernment-run Florida Solar Energy Center show 
that our new solar collectors can boll water 
when the outside temperature is 10° below zero. 

The "right" system. on where 
you live. The standard of the industry for home- 
owners in the NY/CT/MA region is the freeze- 
protected flat plate collector system developed 


southern locations. 


signed, 
tem will add enough value to your home to 
provide Immediate payback in both energy and 
dollar savings. 
5. Tax credits can be immediate. Home- 
owners are entitled to a 40% tax credit on the 
cost of the system, and are allowed an immed 
ate increase in take-home pay by filing a simple 
IRS form. 
6. Built to last forever. American Sun- 
systems’ systems are built to last as long or 
longer than the plumbing in your house — ak 
most indefinitely. 
Additional extra tax credits: 
2 Homeowners in the following states are enti- 
tled to these additional tax credits: 
35% — Massachusetts (if installed in 1983) 
15% — New York 
10% — Rhode Isand 


> Detailed information available without cost or 
obligation from American Sunsystems, Inc. 


Does solar make sense 
for your home? 


The answer to that question is maybe yes and may- 
be no. John Woyke has had so much success with his 
solar energy system because he has never allowed its 
Installation — where the house, the site, the intended 
operation did not meet his critical standards of solar 


performance. 
That's why he has organized and trained and con- 


that why utilities send their people to American 


Sunsystems for training for their solar energy 
audits). 


No cost or obligation 
to find out 


Members of this same staff that teach utilities how 
to audit residential solar energy — are available to 
show and tell you whether or not solar energy makes 
sense for your home, what kind of performance and 
cost you might expect and where you can use It — for 
domestic hot water or swimming pool, hot tub, heat- 
Ing, anything! 

And there is absolutely no cost or obligation what- 
soever to have one of these solar analysts come to 
your home and give you all the information you want 
and need about solar energy for your home X 

To arrange a free solar analysis of your home 
either fill in and return the coupon or use the appli- 
cable tol-free number today. All requests will be 
honored on a first-come, first-served basis, so please 
act promptly. 

: Pra entro Ana EDENO MA, RI 
and parts of 


[5 


829 First Avenue © P. O. Box 272 
West Haven, CT 06516-0272 


Toll-free numbers to call: 


Connecticut 1-800-922-0015 
New York, R. I., 
M. husetts } 1-800-243-0069 


Other areas phone (203) 932-5958 


l 
| 
l 
l 
Gentlemen: Please phone me to arrange, with- 
l out cost or obligation a * free analysis and rec- 
ommendation about solar energy for my home. 
l 
l 
l 
l 


State Zip 


Home Phone —— 


Business Phone — 
| 4 Free solar analysts available only in Connec- | 
ticut, Massachusetts, Rhode Island and New 
York counties of Westchester, Putnam, 
Nassau and Suffolk. 


FACTORY DIRECT 


AIR BEDS FROM $19.95 


IT'S TIME YOU TRIED SLEEPING ON AIR. Y back IN WITH 
ipis pth À Ks SHOP FASTER BY PHONE 
1-805-966-7187 


# (Diners Club, 


iure. You don't toss and turn a: 
p deeper and more 
ment. Air-cushione 


leep as opposed 


Expr 
595 sh 
GENUINE AIR COIL CONSTRUCTION. Here 5 

led Size 

the "magic." These "C ad 
support you when lying. sitting, or jt J ce 
(and your sleeping paitr nk down in the MF 
middie. Instead you are bi 2 


times in maximum comfort and st 


Velveteen 


ontrolled 


i Chambe 


Perfect Wo 


Portable Spare Bed / nutes with an ai STARSHINE 
d Ni GR 


pump or canniste 
TM eee! t Je-like fi 816 B STATE STREET, DEPT, E 
90 day limited reple t SANTA BARBARA, CA 93101 


THE FOUR SEASONS 
PASSIVE SOLAR 


GLASS ENCLOSED 
HOME EXTENSION 


TheAmerican 
Clock Builder 


SPECTACULAR SAVINGS! 


Quartz Thin Line 
"Six Pack" SAVE 


32% 


ONLY 
$4.05 
EACH 


Free Hands! 


Now Only 
* Ultra-thin movement $24.30 


* 2-1/4" x2-1/4" x 11/16" 


*Runson"AA" battery ^ “Siepack" 
* Super accurate. Reg. OUTDOOR LIVING — INDOORS! A 
= Mounting hardware wa for nop. leisure activities, solar eat collection hot tubs 
NEW SYSTEM 4 FEATURES: 
Stock #90201 for dials up to 1/4" 1 shading in 48 decorator colors. 


vacy. sun control, night i 

ally broken heavy alu 

atures new double drain le 
off design 

* Factory insulated glass. 


Stock *90202 for dials up to 5/8" 
(Add $1.50 shipping and handling) 
Craft Products Company is your complete, 
one-stop source for mechanical and quartz 
movements, dials, hands, clock plans, 

pre-cut kits, hardware, accessories, etc. 


Craft Products Co. 
Dept. PS3S, 2200 Dean St., St. Charles 


CALL TODAY 
(812) 584-9600 We Accent Gi? ZEE 


FREE CATALOG 
Include $1.00 for 1st Class Mail 


ooling 
aying dealer network 


IL 60174 
By Four Seasons Solar Products Corp. 
910 Route 110. Dept. PS309 
Farmingdale. N.Y. 11735 

In NX. Call 616] 694-4400 

CALL TOLL FREE 1-800-645-9527 FOR 
FREE COLOR CATALOG AND NEAREST DEALER 
Dealer Inquiries Invited 


FOUR SEASONS 
GREENHOUSES 
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Taking care of your car 


| Tire-change tool 
| Lifting a wheel and tire into place and align- 
| ing the lugs and holes is a strenuous task. 
But the tool shown above, which you can 
make with thin-wall tubing or even wood, 
makes changing a tire easier. By using cap 
screws inserted into the tubing and self- 
locking nuts, the assembly can be folded 
and stored in the trunk with the spare. 


Lug tip 

Don't pull the axle when replacing a bro- 
ken wheel lug. Instead, remove the wheel 
and brake drum, and punch out the bro- 
ken lug. Rotate the axle-shaft flange until 
there is enough clearance between the 
inner face of the flange and the backing 
plate to jiggle in a new lug. Tap or pry the 
lug into place, and slip a stack of washers 
onto it. Install a nut, and tighten it until 
the lug seats properly. 


The) ec TAGNCS Book Crug 


The latest computer 
and electronics titles for 
hobbyists and professionals! 


troubleshooting and repair... even how to | zso peacncu Las ESMET ETT 
build your own microcomputer! CIRCUITS i: 


Select 6 Books for‘2® mi 
Save up to 512555 5 E 


6 
List $17.95 


| 


à 


~ DIGITAL NT 
MAT | INVESTME! 
Pho á ARAS E] 


m 


Ei 


Icd 


— — —À 


Electronic 
Components 
Handbook for 
Circuit Designers 


= i 306 1533 1451 1423 
List $17.95 List $21.95 T List $17.95 List $18.95 List $17.95 


(ORE. COMPUTER “i | - OSCILL ry "UP ] MONEY mu REPAIR 
|ATICS T OLO ; SCALE NI ECTRONIC CIRCUITS 
| SCHEM! | PERIPHERALS z p : MICROCOMPUTER — ER m 


THAT YOU CAN BUILD 


15 zi 4 1408 1] 1532 1506 
List $13.95 List $19.95 List $21.95 List $17.95 List $22.95 List $17.95 List $13.95 


| magic ogg a ae RR " 


m ELecTRanucs Boan Ciue 
Blue Ridge Summit, PA 17214 


Please accept my membership in Electronics Book Club and 
send the 6 volumes circled below, billing me $2.95 plus 
shipping and handling charges. If not satisfied, I may return 
the books within ten days without obligation and have my 
membership cancelled. I agree to purchase 4 or more books 
at reduced Club prices (plus shipping/handling) during the 
next 12 months, and may resign any time thereafter. 


7 very good reasons to try 
Electronics Book Club 


Blue Ridge Summit, PA 17214 


[| [| 
[| [| 
[| [| 
* Reduced Member Prices. Save 20% to 75% on books sure | [| 
to increase your know-how [ [| 
* Satisfaction Guaranteed. All books returnable within 10 [| [| 
days without obligation [| 
* Club News Bulletins. All about current selections—mains, [| 
alternates, extras—plus bonus offers. Comes 13 times a year [| I 
with dozens of up-to-the-minute titles you can pick from [| 1160 1183 1218 1225 1306 1337 1406 
* "Automatic Order." Do nothing, and the Main selection 1409 1423 1431 1449 1451 1453 1466 1473 [| 
I 1479 1486 1490 1493 1499 1506 1513 [| 
|| 1529 1531 1532 1533 1536 1539 1540 1620 [| 
l I 
l i 
H I 
H 1 
H I 
[| 


will be shipped automatically! But . . . if you want an Alter- 
nate selection—or no books at all —we'll follow the instruc- 
tions you give on the reply form provided with every News 
Bulletin 


+ Continuing Benefits. Get a Dividend Certificate with every um Fone: 

book purchased after fulfilling membership obligation, and Address 

qualify for discounts on many other volumes K 

* Bonus Specials. Take advantage of sales, special events, City 

and added-value promotions State Zip 

+ Exceptional Quality. All books are first-rate publisher's Valid for new members only. (Orders outside U.S. or Canada must be prepaid in 
editions, filled with useful, up-to-the-minute information International Money Orders in U.S. dollars. Canada must remit in U.S. dollars.) 


is order subject to acceptance by nics Book Club. PS.983 
EL UE MEE UEN EUN CEN EM ER GER DN GANE GARS GUN DAR GANE GUN GERA (t TTD 


Curtis Puts the 
Own Back into 
Homeownership 


NOW! . — 


14. 


Do you have the desire for a home... but not tne aotiars 
to afford it? Check these Curtis credit features: 

m No down payment 

m Low monthly payments while bullding 
m Your lot may not have to be fully paid for 
m 1st installment payment delayed 

Curtis does the hardest job, too. Our carpenters 
erect the frame on your foundation. Then you 
complete it with our step-by-step instructions. 
With Curtis you can stop waiting...if you are 
willing to start completing your home now! 


Send coupon or call. No obligation. 
*Finance charge begins on date of lirst delivery. 
There's a representative near you! 


(612) 542-4300 
or Call Toll Free: 1-800-228-6505 


Curtis Homes 


ee 
Send me your FREE Homes Catalog 

CURTIS HOMES, DEPT. PS-1 

2201 Florida Ave. So., Minneapolis, MN 55426 


State 


Zip _______ Phone( — 
C] Enclosed is $1.00 for priority 
M uu eum ceres t ta sn 1E 


WATER WELL 
DRILL KIT 


indling. 
ied 


Drill a water well 
or a free-flowing 
spring in your 
backyard. Have 
all the pure, 
fresh water you 
want FREE! 
Easy to 
operate as your 
power lawn 
mower. 


35,000 SOLD! 


FOR FREE BROCHURE 
CALL TOLL-FREE 
1-800-821-7700 


(Ask for Extension 80) 


Call anytime including Sundays 
OR WRITE TODAY! 


80 Anderson Road 


Opelika, Alabama 36802 ©1983 ox mie 
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SHOP TALK 


By CHARLES A. MILLER 


Our man in China 


Al Lees, whose byline usually graces this 
page, is now living the dream of a lifetime. 
He writes from Beijing (formerly Peking), 
en route to Tibet, saying that he hopes to 
return refreshed from his well deserved va- 
cation “if | don't sign on at the monastery." 
Notwithstanding that possibility, he'll be 
back with us next month, though not to 
report on the latest Chinese Home Show. 
“There is not a sheet of plywood or wafer- 
board in sight,” he writes. In the meantime, 
I'm holding down the fort. 


A new grip for wood 


This is the time of year to finish gathering 
firewood for the coming season—or to 
start if other projects have been getting in 


Z 


the way. We recently received a tip from 
the Missouri Department of Conservation 
that could make the task much easier and 
less time consuming: Bale logs together 
with nylon rope before splitting them by 
hand (see photo). Says Ken Perry of the 
Conservation Department: “Stand the fire- 
wood billets on end, then wrap the rope 
as tightly as possible around the whole 
bundle, about two-thirds of the way up. 
The rope stretches enough to let you split 
but not enough to let the wood fall over.” 


More on the walk-behind debate 


Do you recall the U.S. Consumer Product 
Safety Commission's hotly contested reg- 
ulation for all walk-behind mowers sold for 
consumer use? It said that mowers must 
be made in such a way that when the op- 
erator steps from behind the mower, the 
blade stops within three seconds. Most 
manufacturers complied by installing a 
handle grip that halted the blade when 
released, which caused the engine to stop 


or activated a blade brake and clutch. 

There may, however, be a problem with 
the regulation. PS Senior Editor E. F. Lind- 
sley has followed the controversy and files 
this report: "Our review of these mowers 
['Battle of the Blade Brakes,' PS, March '82] 
had hardly hit the newsstands when let- 
ters came in saying that many users of 
mowers with engine-stopping mechanisms 
would simply tie down the handle control 
or otherwise disable the safety feature to 
avoid the bother of restarting the engine. 

"Put yourself in the position of a mower 
repairman. When a customer brings in a 
mower with the safety system disabled, 
does the federal regulation require you to 
reactivate the controls? Or suppose the cus- 
tomer asks you to disable the controls; do 
you violate the law if you do so? The an- 
swer to both questions is no, according to 
a recent clarification from the CPSC. 

"Why? Suppose someone is injured by 
an altered mower that had been returned 
by a repairman who had left the system 
as he had found it. The law requires only 
that the regulation be complied with at the 
time of sale to the customer. What happens 
afterward is not covered. Who sues whom? 
The CPSC says, ‘That liability would depend 
upon state law.' The questions then be- 
come: Does your state have laws that spe- 
cifically apply? How many do?” 


Nonagenarian wrench 


This year, for those who keep track of such 
things, marks the 90th anniversary of the 
Bahco adjustable wrench, otherwise known 
lat least in the U.S.) as the Crescent wrench. 
In honor of the occasion, the Swedish gov- 
ernment (which granted patent 4066, in 
1893, to Johan Petter Johansson, who is 
also credited with 
the pipe wrench) 
issued a postage 
stamp commemo- 
rating the inven- 
tion. The wrench 
came to America 
with yet another 
Swede, Karl Peter- 
son, founder of the 
Crescent factory. 
Somehow the manufacturing plans got 
reversed: To open the jaws on the Ameri- 
can version, you twist the knurl in the di- 
rection opposite that of the original. 


Scientific painting 

Early fall is traditionally considered the best 

season to paint your house— probably be- 

cause the hot, sticky weather is over. Re- 

cently, scientists at the USDA Forest Serv- 
Continued 


It's inexpensive, 
it's simple, and 


our Owner's 
Manual that 
describes instal- 
lation, the 
necessary tools and how the system 
works. The illustrated manual shows 
you, in easy to understand language, 
how inexpensive and simple the 
system is. 


It's inexpensive. 

The Hansolar TA-3 Solar Heating 
System from Hanson 
Energy is a 


simple, inexpensive way to comple- 
ment your current heating system. 
Since it supplements your home 
heating, your existing system can 
be turned off for all or part of a day, 
reducing your fuel costs. And since 
it's eligible for Federal and/or State 
Energy Tax Credits, the cost for 

a 2-panel system can be as low 

as $200.00* 


It's simple. 
The 2-panel, TA-3 system generates 
80 cubic feet of heated air a minute. 
When the collector reaches 
80 degrees, a thermostat 
automatically turns on 
the blower inside your 
house. The blower draws 
cool air from the room 
*Cost, after credits, 
in Massachusetts. For 
latest information on 
state and town tax 
rebates and credits, 
call the National 
Solar Heating and 
Cooling Information 
Center toll-free at 
1-800-523-2929. 


We'll send you It WOI ks. through the collec- 


Send us two bucks and we'll prove it. 


tor, where it is 
heated. The warm 
airisthenreturned 
to the room. 

It works. 

The Hansolar TA-3 Solar Heating 
System is in use in thousands of 
homes across the country. The collec- 
tors work in all types of homes in 
just about any configuration. And 
installation takes only a few hours 
using simple tools. 


Find out for yourself. Send $2.00 to 
Cover postage and handling and we'll 
send you our Information Kit with 
the Owner's Manual, our color 
brochure, our free Solar Siting Test, 
and new information about the 
Hansolar TH20 Domestic Water 
Heating System. 

The Hansolar TA-3 Solar Heating 
System from Hanson Energy, 
Newcastle, Maine. It works. 


Please send i 
the information 
checked below: 
—  Hansolar TA-3 
Solar Heating System 
— .Hansolar TH20 
W277 Domestic Water Heating 


» System 


Hanson Energy Products 
River Road, Newcastle, Maine 04553 


The TA-3 Solar Heating System 
It's inexpensive, it's simple and it works. 


STUDIO SPEC"MAGNIFIER LAMP 
AT $59. YOU 

CAN'T AFFORD TO 
BE WITHOUT IT 


This quality all-metal construction 
UL recognized lamp uses a standard 
22 W fluorescent circline bulb (the 
bulb is included!). Features of this 
great buy include a polished, dis- 
tortion-free glass magnifier (X3); a 
4-way, all metal clamp bracket; a 
full 45” reach. The lamp is available 
in two colors: Ivory or chocolate 
brown, 


You must agree, it’s a steal at only 
9.95 ea. (plus shipping). If you 
buy 5 or more, it’s only $54.95 (plus 
shipping). Order No. MX114. 
Shipping is only $5.00 ea. in the 
continental USA. 


© 


ORDER NO. 
MX114 


SPECIAL BONUS! If you buy one or more of the 
magnifier lamps, you can get our LTS10: bench lamp for only $10.95 ea. 
(plus $2.80 hipping). The LTS103 is UL listed to 100 W, utilizes a 
reel socket, RE includes mounting brackets. 


@ORK 


ELECTRONICS 


ADIVSON OF ALIANCE RESEARCH CORPORATION 


“OUR SERVICE MAKES THE DIFFERENCE” 


To Order Call Toll Free 
(800) 423-5336 
Calif. Toll Free 


(800) 382-3663 
(213) 701-5848 
ee MasterCard and = 


Visa accepted. mamme 


18215 Parthenia Street, Northridge, CA 91325 


sssasssacssuSRRRSSESRESSRERSSR 
PRICE SHIPPING EXT 
80-MX114 $59.95* $5.00 
80-LTS103 10.95 2.80 
———  80-MXII5-FL 5.95 2.00 
*Only $54.95 for 5 or more TOTAL 
Credit Card # Exp. Date 
ee Name (Please print) 
Signature 


DISH ANTENNA S$ 
DOWNCONVERTER 
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[EY 


33447. Send your 
plus $2.95 shy 


1 4-ft. (48 INCH DISH) SATELLITES 
NE Mete RECEIVING SYSTEI 
arrived. THE 4-FOOT — qj 
ME SATELLITE TV SYSTEM 
Photos 


V. 
so. h, FL. 
Uu ERENCE BOOR Torsi T.55 
na rsvance (US aca oron nology. The prestigi 
bur hour €.8:0. Order Line (908)276-2041 ‘ Weebneiogy. UB. home Many cod Irsa 


'* Plans, Kits 


M AK 4 Hardwood 
OY S^ Wheels, Parts 
AJ Catalog $1.00 


Chetry Tree Toys, Belmont, OH 43718 (614) 484-1745 


HARDWARE € COMPONENT DIAGRAMS 
EVERYTHING TO DESIGN & INSTALL YOURSELF 


INCLUDES WIRELESS TRANSMITTERS/RECEIVERS 


WITH SENSORS FOR LIGHT, SOUND, INFRARED, 
SMOKE, TEMPERATURE, WATER, PRESSURE 
CATALOG $2.00 — REFUNDED 1st ORDER 


THE SECURITY CENTER, PS 
50759 US 31 N., SOUTH BEND. IN 46637 
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Shop talk 


ice Forest Products Laboratory offered a few 
tips on painting, culled from their research: 

* Paint (meaning a film-forming sub- 
stance) works best on smooth, edge-grain 
lumber of lightweight species, such as red- 
wood and cedar. 

* Paint lasts longer on siding and trim 
that has been treated with a paintable 
water-repellent preservative or simply a 
water repellent. Why? Because such prod- 
ucts prevent moisture from seeping into 
wood and causing shrinking and swelling. 

* Paint lasts longer on bare wood that 
has been treated with a stain-blocking 
primer. This prevents wood extracts from 
bleeding through the paint and helps dis- 
tribute the swelling stresses. 

* To avoid paint separation, apply the 
first topcoat within two weeks of the primer 
coat and the second topcoat within two 
weeks of the first. 

* Don't paint if a lot of dew is likely to 
form before the surface has dried— you'll 
get a dull, streaked, or wrinkled finish. 


Table-saw safety first 


If you missed last month's issue, it con- 
tained a reply to a number of readers 
who thought a jig designed by R. J. De 
Cristoforo ["'Master Jig," PS, May] did not 
have adequate safety features, especially 
since it required the saw's own guards be 
removed to work. As promised in last 
month's "PS Readers Talk Back," shown 
here are the plans for a guard. 


2 RAD ACH CORNER 


e SREO) 


pasien 
[3 =i) 
e 


De Cristoforo's notes on the plans: “The 
only modification of the jig necessary is. 
the addition of two holes for the »^e-inch T 
nuts. The posts of a *^e-inch threaded rod 
fit into the T nuts and are secured with a 
washer and nut. 

“The guard is adjustable vertically and 
horizontally so the blade and the cut being 
made will always be covered by the plas- 
tic shield. Adjust the height of the guard 
so that it's between Ys and 77 inch above 
the blade. The width of the shield keeps 
your hands away from the cutting area. 

"The guard should be used for all opera- 
tions with the sliding table. It's not for use 
with the vertical work support—with that 
accessory, hands never have to be placed 
in a hazardous position.” Es 


6 MONTHS FROM NOW... 


You can be the boss of 
vour own locksmith shop! 


We show you how... 
furnish professional tools, too 


SEND COUPON FOR FREE DETAILS BY 
MAIL. NO SALESMAN WILL EVER CALL 


"Train at home, using the professional tools of the 
trade, with the original, approved LOCKSMITHING 
INSTITUTE. Be ready in as little as 6 months’ time 
to take care of the demand in your community for 
professional locksmiths . . . a demand that is 
growing rapidly with the increased threats of 
domestic crime. 


Earn while learning, too! 

In just a few weeks, you have the know-how and 
the tools to make extra money changing locks, 
making keys, doing simple installations. And a few 
of these jobs each week can add up to several hun- 
dred dollars...for some students, even more than 
they've paid for the course. 


Learn by doing 
Locksmithing Institute's tested and proved method of home study 
makes it easy for you to learn...easy to do. Each lesson is fully 
illustrated and diagrammed and, as you follow the instructions, 
you work with the tools and materials that have been sent to you 
with the course. These are not just inexpensive gadgets, but real 
professional equipment...the tools, supplies, cylinders, tweezers, 
door handles, gauges, pins, springs, picks, extractors, wrenches, 
locks and keys...even an electric key machine...equipment that 
you will be using when you go into business with your own lock shop. 


Cash in on the growing need for locksmiths 


As an ethical school, we cannot guarantee employment or income 
for our students, but we do promise to help you develop skill in a 
profession for which there is a real need. The nationwide need for 
qualified locksmiths puts you in the driver's seat when it comes to a 
business that can really pay off for you. And, with your Locksmithing 
Institute Diploma as a skilled Master Locksmith, you'll be all set to go. 


Widespread demand 

You'll find locksmithing work to do all around you...in homes, 
offices, stores, factories, apartment buildings, hotels, hospitals, 
schools, public buildings, laundromats, vending machines...just 
about any place you look where a lock and key are used. Automo- 
biles, new construction sites, banks, government locations...all 
need and use locksmithing services, and pay well for your work. 


Get the exciting profit facts today all by mail... 
no salesman will call 


Mail the coupon. We'll rush all the facts 
to you by mail. Then decide if Locksmith- 
ing can be your own answer to indepen- 
dence and a more secure future. Do it 


LOCKSMITHING INSTITUTE 


Division of Technical Home Study Schools 
Dept. 111-093, Little Falls, N.J. 07424 
* Approved by N.J. Commissioner of Education 
* State Approved Diploma * Approved for Veterans 


" 


“Highly recommend the course to 
anyone interested in locksmithing. 
I've set up a mobile locksmith shop i 
work out of for spare time earnings. 
[ 3 Earned extra money while training." 
Jack W. Gray, Mantua, N.J. 
"Was able to start my own locksmith 
service and earned almost $500 
before I'd actually completed the 
course. Now | earn good money each 
week in my spare time.” 
Richard Kennedy, Philadelphia, Pa. 


ad 


Electric key machine and 
| many other tools and sup- 
plies come with the course. 


*0000000000000€ 
MAIL COUPON NOW 
Locksmithing Institute 
Div. Technical Home Study Schools 
Dept. 111-093, Little Falls, N.J. 07424 


PLEASE RUSH BY MAIL all facts and your FREE booklet, "Your 9 
Opportunities in Locksmithing." | am under no obligation, and no 
salesman will call. 


(Print) 
Name. 


Address. 


City/State/Zip. 
— Check here if eligible for Veteran's Benefits 
ececvcce 


Now you can build just about anything- 
with this superb 4-volume handyman's library 


ake this A volume 


CARPENTERS AND 
UILDERS LIBRARY 


Cutting to length’ 
with miter gauge 
and stop rod. 


jen 
per ot Ple ple FREE. 


How Popular Science 
Book Club emm 


Just mail the attached card bz 

4-VOLUME CARPENTERS AND BUILOER LIBRARY, 
Send no money now. We'll bill you later for only $3.95 
plus delivery and handling. 

Then, about pet! four weeks (15 times a year), 
you'll receive a Club bulletin describing the coming main 
Selection and alternate books also available. In addition, 
up to 4 times a year, you may receive selected mail- 
ings on seasonal and annual products of special interest 
to the membership — many at giant bargains! If you want 
the main selection only, do nothing. It will be sent 
automatically. If you don't want the main selection, s 
want alternate books, or no books, simply indicate your 
wishes on the Instruction Form that comes With the the 
bulletin and return it to us by the date shown. You will 
always have at least 10 days in which to do this, but 
in the unlikely event that you don't, and you receive an 
unwanted selection, you may return it at our expense. 

After receiving your joining shipment, your only 
obligation is to buy just two more regular selections or 
alternates at E Club prices in the next year. After 
that, membership may be cancelled at any time, by 
either you or the Club. 

Club books are comparable in every way to the 

hee publishers editions, yet you may save up to 50% 

sometimes more on many special bargains offered 

pet year in the Club. To become eligible for these 
bargains, mail the card today! 


as your welcome to 
Popular Science Book Club 


S A MEMBER OF POPULAR SCIENCE BOOK CLUB, you get to choose from 
^X hundreds of brand new, hard-to-find home handyman books every year. (Your only 
obligation is to buy just two of them!) You'll be offered valuable, money-saving books on 


Vibe Poi. Merman Praia H House Building, vom ted vens 
Wiring, Plumbing, Masonry, Electronics, Appliance Repair, Car Repair, Furniture 
Bullding, Solar, Energy Savers, and much more. It's always your choice and there are 

many bargains to choose from! 


Start off right now with the new revised edition of the 4» VOLUME CARPENTERS 
AND BUILDERS LIBRARY for just $3.95. (Regular price: $39.95!) Every page in 
this information-packed set brings you professional, easy-to-understand how-to you can 
really use now! Just look it up and see exactly how to do it yourself and do it right. 
Everything is spelled out clearly, easily, step by step! 

* You get a complete how-to book on woods and woodworking tools, how to do all 
types of joinery and cabinetmaking 
techniques, how to do kitchen cabinet. 


* You get a complete how-to book on 
all standard specs of every element in 
house construction, including how to 
read plans and make your own... 
how to lay out a home workshop 

.and more. 

* You get a complete how-to book on 

laying out the foundation, how to do <A 

concrete block construction, house framing, chimneys, fireplaces, order patios, 
insulation ...and more. 

You get a complete how-to book on every aspect of roofing, flooring, doors, win- 

dows, stairs, plus how to use stationary and portable power tools, plus tips on paint- 

ing, maintenance, repairs, termite protection, solar energy systems. . .and more. 

Yes, these superb $39.95 books give you start-to-finish instructions on everything 
from reading a building plan to building a house (including the foundation), doing all 
the carpentry in it—and keeping the house in A-1 shape for a lifetime. Thousands of 
show-how illustrations make it all amaz- 
ingly easy, even for a novice. 

What's more, these handy books 
teach you scores of tricks and shortcuts 
used by carpenters for measuring, cut- 
ting, raising, fastening, finishing—for 
every technique and project! You get the 
quick and easy answers to just about 
every carpentry question you'll ever 
have. And you can save thousands of 
dollars in the years ahead. That's what 
Popular Science Book Club is all about. 
Mail the card today. There's no risk! 


from a simple cabinet to an entire house- 


4-volume 
librar 
1260 pages of 
ILLUSTRATED HOW-TO 
THOUSANDS OF 
drawings, photos, 
diagrams 


* How to read plans, specs 


* How to use carpentry 
hand tools 


* How to use woodworking 
power tools * How to do house 

* How to build concrete insulation os 
block foundations * How to build your own 

* How to choose best woods, solar energy systems 
materials, fasteners * How to do wood pattern- 

* How to plan and build making (for castings) 
roofing, flooring * How to do sheathing 

* How to construct walls, and siding 
doors, windows * How to do cornice 

* How to make joints construction 

* How to build stairs * How to plan termite 

* How to build chimneys protection 
and fireplaces * How to do interior- 

* How to use builders’ exterior painting 
math, do surveying * How to build girders 

* How to make kitchen and silis 
cabinets, counters * How to make concrete 

* How to do cabinetmaking Rune fand mote) 
joinery HOM TO MANTO sat MAIL THE ATTACHED CARD OR WRITE TO 

* How to build A-frame, * How to build skylights 
1- and 2-story houses * How to do house main- 

* How to plan a home tenance and repair 


workshop 


BOOK CLUB 


P.O. Box 2006, Latham, N.Y. 12111 


...and much more. 


WORDLESS WORKSHOP 


By ROY DOTY 
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VIC 20 
40-80 COLUMN BOARD 
only 59990 


Now you can get 40 or 80 Columns on your T.V. or monitor at one time! No more 
running out of line space for programming and making columns. Just plug in this 
board and you immediately convert your VIC-20 computer to 40 or 80 columns! 
PLUS, you get a Word Processor, Mail Merge program, Electronic Spreadsheet (like 
VISICALC) and Terminal Emulator! These PLUS programs require only 8K RAM 
memory and comes in an attractive plastic case with instructions. List $149 Sale $99 


© COMMODORE 64 COMPUTER — “80 COLUMN BOARD" LIST $275 SALE $179 | 
[M AR RE 
"15 DAY FREE TRIAL" 
© We have the lowest VIC-20 prices p E Oo TE CTO 
* We have over 500 programs ENTERPRIZES «(«o«ocsronn) | 


* Visa — Mastercharge — C.O.D. BOX 550, BARRINGTON, ILLINOIS 60010 


* Weloveour customers! Phone 312/382-5244 to order | 


MAKE YOUR VIC-20 | 
COMPUTER TALK pend 


when you plug in our : $69°° 


VOICE SYNTHESIZER 


You can program an unlimited number of words and sentences and even adjust volume and pitch. 
You can make: * Adventure games that talk e Real sound action games 

This voice synthesizer is VOTRAX based and has features equivalent to other models costing over 
$370.00. To make programming even easier, our unique voice editor will help you create words and 
sentences with easy to read, easy to use symbols. The data from the voice editor can then be easily 
transferred to your own programs to make customized talkies. 


* FREE — Your choice of $19.95 4" Speaker and Cabinet or $14.95 Voice Editor if you order 
before June 15, 1983! 


‘Whwemiwavicorice PROTECTO 
We have over 500 programs ENTERPRIZES (we Love oun cusTomens) 


Visa — Mastercharge — C.O.D. BOX 550, BARRINGTON, ILLINOIS 60010 
We love our customers! Phone 312/382-5244 to order 


" Factory Direct and cai 
e Buy 
Thousands In Use © Free Brochure |= 
* Easy Homeowner Installation 
* Immediate Shipment by UPS or PP 
HELPMATE Equipment Co. Dept. PS983 Baroda, MI 49101 


Q All purpose wonder knife. Red 
handle. Sturdy survival knife 

a with 12 Stainless Steel 
Blades. per- 

fect for fish- 

ing. camping, 

work and play 

"V Guaranteed 


Westbury Sales P.O. Box 434, 373 Maple Ave. 
Westbury, N.Y. 11590 Dept. E9PS 


o Used worldwide since 1966. Money back guarant 
Free literature on request. Telephone 305-862-3038. 
RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 


| PHASI 

by usin 

Ut acitors required. 

e 

> 

t] Wt 1, 1024 W. Lake Brantley, Altamonte Springs. FL 32714 


INON- T F 
IGUNS! : : 


That's right these precision bult replicas of tam- 
[Poe “CHAMBER Om PE REAL ~ 


‘The COLLECTOR'S ARMOURY, PS x 7 
[LROOSLATERS LANE ALEXANDRIA, VIRGINIA 22313, Chur wmewress J 


Build your attractive, energy-efficient dome using 
our complete, fully-engineered kit. Or, you can save 
money by purchasing just our plans and heavy: 
duty, easy-to-use connector system, and cut your 
own lumber. Catalog, $5 


Timberline Geodesics, Inc. - P9 
2015 Blake, Berkeley, CA 94704 
(415) 849-4481 


MAKE THIS SHADE 
FOR LESS 
THAN $75.00 


Send $1.00 for our big catalog of 
stained glass supplies. 


WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


Heavy Duty 
Log Splitters 


Horizontal and vertical 
124 thru 35 ton models 
at discount prices. 
Also all the parts to 
build your own. 


15% Ton 
$869 


Heavy Duty 24% ton Splitter 


Horizontal Gas Engines 
5 HP Tec. or Briggs ..... 
8 HP Tecumseh... 
10 HP Tecumseh...................S 
Pump-2-stage, 11 GPM ..$109 
13.2 GPM $135 
16 GPM. 
Cylinders 
4x 24, 2" shaft, #908424 .... 
5x24, 2" shaft, #909524 
Auto Detent Valve i 


Made by Campbell Hausfeld, 1/2 HP is "oiless" two cylinder 
pump. Portable and lightweight, 110 volts with 15 ft. of air hose. 


Sale Price . $109.75 
Power Pal w/tool kit -$117.00 


TRAILER PARTS 
NEED A SPARE? 


480 x 8 4-hole wheel & tire .. 
480 x 12 4-hole wheel & tire .. 
2000 Ib. spring sets 

4-hole hubs & spindles, set 
Send $1 for 96 page 
Discount Catalog. 
Name 


Address ___ 
city State — Zip 


Northern Hydraulics (612) 894-8310 
Dept. IP93 PO Box 1219, Bumsville, MN 55337 


SF =" 591.50 
Em 


Power Pal Air Compressor E 


CHIMNEY CLEANERS 


THE MOST EFFECTIVE, INEXPENSIVE 
AND THE EASIEST METHOD 


SQUARE 
Item #1541 
6", T^ B".9". 0 
RECTANGULAR 
Item #1542 
6x10", 7111", 
8x12", 9x13", 
10514" 


M 36 3 ROUND 


£5 


“Weill ship in 48 states 
for $2.50 freight’ 


Homelite Chain Saw. Super XL-925, 20" bar. 
ListPrice...$603.00 SALE Price .....until Oct. 15 
1983. $434.95 Will ship in 48 states for $5.00 


Strong Tarps 

Rot-proof, lightweight poly- 
tarpaulin. Useful as ground 

Cover for camping. hunting. 

truck load covers, protection for 
wood piles. Use as a canopy for hay 
stacks. Washable, brass plated holes 


#1771 810". 
#1772 1012" 
#1773 3216 .. 
#1774 1220 


Desk 


HOW SAFE IS YOUR DRINKING WATER? 


AQUALAB, INC. will perform a comprehensive 
analysis and evaluation of your water sample. 
Send $3.50 (refundable with service) for your 
water sample container and price list, today. 


AQUALAB, INC., 131 MILL ST., NEWBURGH, NY 12550 


MADE 


sm MAT H Teocher 


New Short Cut Math Skills in Only Weeks 
-10 minutes a day ...for Higher Pay Jobs. 


Pocket "Malh-Wizard" Quan 


BONUS! with Math book! Get the Right Answers 
Fast Without Paper or Penci! Convert fractions 
anto decimais. percentages and reverse. plus 
ther tough math problems solved in a iy! 
One volume contains all and practice trom "scratch", 
Subjects—arithmetic,alge- "brush-up", or reference. 
bra, geometry, trigonometry Summary makes review 
through calculus. Tackle easy. Track your progress. 
any math problem even if Catch errors instantly. Pass 
you never finished high Civil service and job tests. A 
School. Basic and advanced must for all office, sales, in- 
math taught in terms of dustrialjobs,home finances. 
everyday experience. Clear. Send $9.95 plus 95¢ for ship- 
ly presented step-by-step ping. 30 day Money Back 
and illustrated. Learn theory Guarantee. 


VALCO-Dept. 988-Box 2012, New Rochelle, NY 10802 


BROCHURE! 


NEW! sroPs TOILET TANK SWEATING 
THE FIRST TRULY EFFECTIVE TOILET TANK LINER 
THAT ELIMINATES MESSY FLOORS AND YOUR 
CONSTANT WIPING UP. 


* EASY TO. 
INSTALL 


* FITS ANY 


STOPS DRIPPING Permanently 


ENGINEERED FOR INSTALLATION INSIDE YOUR TANK, 
THIS FOAM PLASTIC TANKLINER PREVENTS THE COLD 
TANK WATER FROM CHILLING THE PORCELAIN OF 
YOUR TANK SO IT CANNOT BECOME COLD ENOUGH 
TO CONDENSE WATER FROM THE AIR TO CAUSE 


DRIPPING. 


INSTALL YOURSELF 
Complete kit only $4 495 


2 OR MORE $13.95 ea. POSTPAID 


BAERENKLAU ASSOCIATES 
4 DAMSON STREET, GARDEN CITY, N.Y. 11530 


(PLEASE PRINT) 


PLEASE RUSH ME 


TOILET TANK LINERS 


Stop throwing your money away on short-life 
batteries...take advantage of this special offer! 


Introducing the First 
*Smart" Battery Charger 


Every personal stereo, 
electronic game, camera 
flashattachment and toy 
you own can drain away 
your money to the tune 
of hundreds of dollars a 
year. 
Now you can stop sup- 
porting the battery indus- 
try and start saving your 
money for more impor- 
Wy tant things. The brand- 
[TÉ new Dynacharge battery 
- jj charger and rechargeable 
- ae batteries give you 1,000 
RAG Ss times your normal bat- 
Den S24 tery output for just pen- 
nies per use. 


rests Prove Dynacharge 
Can Save You 
Hundreds of Dollars 


very year, according to an independent 
iboratory test, you spend up to $100 for 
very 100 hours you use your Walkman, 
r other personal stereo. Dynacharge 
-Year Rechargeable Batteries, in the 
355 cassette player, can cost as little 
s 80€. 


nagine your cost savings over a year, 
'hen you consider how many battery- 
perated products you use: camera 
ashes and autowinders, radios, flash- 
ghts, portable TVs, electronic "com- 
uter" toys and more. 


Five Year or 1,000 
Charge Guarantee 


ear after year after year you'll continue 
realize big savings... because each 
ynacharge battery you buy can be 
"charged at least 1,000 times. And your 
uarantee is good for that...or five years, 
hichever comes first. And, Dynacharge 


Rechargeable Batteries come in all 
popular sizes, "AA? "C? "D" and 9 volt. 


Why Do We Call It 
the "Smart" Charger? 


Overnight. the Dynacharge unit can 
charge upto four different size batteries 
at the same time. And, it charges only 
when the batteries need charging. so 
you can keep your batteries in the 
charger without fear of overcharg- 
ing...and without wasting zosil 
electricity. 


Special Offer, Save $10 


Now, for a limited time, you can 
start saving money immediately, 
because we're offering the Dyna- 
nare Charger at $10.00 off its 
usual price of $19.95. 


For 


only $9925 


plus the cost of Dynacharge bat- 
teries in the size of your choice, 
you'll never throw money away 


again on ordinary batteries. | 


B» Save hundred. 
of dollars : 


No Risk Guarantee 

If you are not completely satisfied with 
your purchase, return the merchandise 
initsoriginal package and we will cheer- 
fully refund your money in full. 
We back our products! We give ourown 

uarantee, as well as the manufacturer's 
for one full year after your purchase. 


ČIE Order Now 
Call Toll Free 


[| j| Dont wait another moment. 
Even now your alkaline bat- 

teries are losing power and draining 
'our budget. Use VISA, MasterCard, 


iner's Club, Amer. Express or Carte 
Blanche. Call anytime, 24 hours a day. 


1-800-257-6173 
In NJ: 1-800-232-6677 
Most orders shipped within 48 hours 


Battery Charger, G33,077. . . . $9.95 

Rechargeable NiCad Batteries | 
"AA" Cell (pkg. of 2) G33,073 $7.95 
“C” Cell (pkg. of 2) G33,074 9.95 
“D” Cell (pkg. of 2) G33,075 10.95 
9 Volt (pkg. of 1) G33,076 11.95 
Add $2.50 for postage and handling. 


SENDFOR FREE FULL-COLOR CATALOG 
America's largest mail-order marketplace of thousands of fascinating values 
in watches, health, weather, electronics and solar energy for hobbyists, 
gadgeteers, students, schools and industry. 


Toorder by mail: We accept major credit cards: includeaccount number and expiration date. 
or ifyou prefer. mallcheckor money order. Include item number and postage/handling charge. 


NJ resi 


lents add 6% sales tax. Most orders shipped within 24-48 


jours. 


ap Edmund Scientific Co. 


101 East Gloucester Pike, Dept. N2102, Barrington, NJ 08007 


Call I 
1(800)845-3000 


(Utah residents call 1 (800) 662- 8665) 


We will rush you your FREE Fact Kit that 
tells how you can make $12.00 to $18.00 
an hour! 

Earn $12.00 to $18.00 an hour in your own Foley 
Full-Service Saw and Tool Sharpening Business. 
The FREE Fact Kit explains how you can be your 
own boss; work full time or part time at home. Do 
work you enjoy and not have to worry about layoffs 
and strikes. And it's a CASH business where 90e 
of every dollar is CASH profit. 

And there's plenty of business where you live 
sharpening all types of saws, garden and shop tools 
for home, farm and industry. Age is no barrier and 
no experience is necessary 

But you've got to get the FACTS before you get 
started. So call NOW or if you prefer, mail the 
coupon below. 


2006 Field Bldg. 
Kansas City, MO 64111 
(YES, | want to know more! Please rush my 

FREE Lifetime Security Fact Kit. No obliga- 
tion and no salesman will call. 


i 
1 
1 
L| 
1 
1 
[L| 
1 
H NAME 
1 
[| 
1 
LI 
I 
L 


ADDRESS 


MAKE CLOCKS 


Q-SERIES 
MINI-QUARTZ 


MADE IN U.S.A. 


x X. 


Q-72 for Dials 
up to 3/8" thick 


Q-73 for Dials 
up to 3/4" thick 


1-4 $6.60 ea 
5-9 $5.95 ea. 
10-24 $4.85 ea 
25-49 $4.45 ea. 
50-99 $4.25 ea 


FREE HANDS with EACH MOVEMENT 


Second Hand 20¢ ea. (Black, Brass or Red) 


Include $2.00 Minimum 
UPP.S. Delivery Charge 


largest Selection of Quartz and 
Mechanical Movements, Dials, Hands, etc. 


CALL TODAY! 
(414) 248-1150 


$2 
— 


m 2d 
DEPT. PS93 
CKIT P.o. 80x 629 


KL 


LAKE GENEVA, WI 53147 


You may include 75c for first class mailing 


Ing new dimensions in iv 


ALL FIVE CATEGORIES - ony $14.96 
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An exciting portfolio of America's po 
designs specially edited gory. Order 
delightfully illustrated plan book of your favorite house 


category, or the Complete Collection. 
HOME PLANNERS, INC. as I 
Farm 1 4802 
r-------2--2- 
Mail HOME PLANNERS INC. 
Dept. Bk - 23761 Research Drive 
Today Farmington Hills, Michigan 48024 I 


400 1% & Two Story Designs @ $5.95 


1 

2 210 One Story Designs Over 2000 Sq. Ft @ $3.95 |l 
3 > 350 One Story Designs Under 2000 Sq. Ft. @ $4.95 I 
4 205 Multi-Level Designs @ $3.95 

5 223 vacation Homes @ $4.25 


6 Complete Collection @ $14.95 (saving $8.10) 


add 4% sales tax. 
| ‘Check enclosed for 
In Canada Mail T. 


Home Planners, Inc., 772 King St. W., 
Kitchener, Ont. N2G 1EB 


LIVE STEAM 


Live Steam engines - whether you 
build, run or just enjoy reading 
about them — are fascinating and 
fun. Live Steam Magazine offers 
authoritative articles on locomotive, 
marine, automotive, traction, and 
stationary steam engines, as well as 
complete plans for building 
working models. 

Subscribe today: $24.00 per year (12 issues), 
$27.00 Canada and other countries (US Funds) 


Visa and MasterCard orders phone operator 
35 Toll Free 800-824-7888. Or write: 


LIVE STEAM 


P.O. Box 629-PS, Traverse City, MI 49685 


These 3 BIG DRAFTING 
KITS included... 


when you frain 
with us for a 


borate | 
RAFTING 


Maybe you can find a job 
that pays better, but I don't 
think you'll ever find a job 
that you are making a big 
contribution to your community. 
‘This home-study plan was designed 
to help beginners get jobs with securit 
and prestige as draftsmen. It’s 
easy with our exclusive step- 
-step instruction. 
Everything shown here is 
included with course. 
RUSH COUPON 
FOR FREE KIT! 


Mail coupon for FREE “DRAFTING 
CAREER KIT”, Drafting Aptitude 
Test. Graduation from this course 
does not insure that you will 

get a job. To find out how our 
graduates have done, send for 
survey showing employment 


NORTH AMERICAN SCHOOL OF DRAFTING. Dept. PCOES 
4400 Campus Drive, Newport Beach, CA 92660 

Rush “DRAFTING CAREER KIT,” including folder, 

Aptitude Test & Drafting Instrument — ALL FREE! 


STATE ap 


LOWEST PRICES On 
er Components 


2-Stage Hydraulic Log Splitter Pumps 


* VIKING-HOUDAILIE. Lorger co- 
pacity hydraulic, 2-stage pumps for 


rotation ( focing Shaft ). Maximum 
pressure 2500-PSI. High perform- 
once unloading volve, reverse flow 
check valve. 


TIM 9-1169 
ni 9-1170 


* WEM 9-1169 - - 13.2-GPM ot 3500-RPM. 


1.0.8. Lincoln 


* ITEM 9-1170 - - 15.2-GPM at 3500-RPM. 
Use with B-HP engine. Other specs. some as 


$159.50 


1-5/8" UN SAE O-ring, OUT 
port 1-5/16" UN SAE O-ring, 


masm $247.50 
24" Stroke, Dbl. Actg. Splitter Rams 


mmm 
rod. C68. 7 $129.95 
a ib tb $139.50 


Send $1.00 For 124- -Page SS) 
Equipment Catalog — | 
iane terrace Maly 


SURPLUS CENTER 
Dept. PS-093 Lincoln, NE 68501 
Y a 


Train 
FAST 


at Home! 


If you enjoy fixing things, you're a “natural” 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
Smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 


You're "in business" ready to make $5 to $12.50 
an hour a few days after you begin Foley- 
Belsaw's shortcut training. Easy, illustrated les- 
sons complete with ALL practice equipment 
PLUS 


€ ALL TOOLS YOURS TO KEEP 

KEY MACHINE YOURS TO KEEP 
EXPERT PERSONAL ASSISTANCE 
BUSINESS-BUILDING HELP 


THIS DO-ALL PRO 


KEY MACHINE YOURS 
TO KEEP! i 


This VET Did It - and YOU 


“War injuries I 
badly handicappe 
now I'm a financi 

asa Locksmith 

your trai 
work is fas: 
do it anybody can.” — 


Glen Johns: 


Vo | 


FOLEFBELSAW 
Kansas City, Mo. 64111 
Rush FREE book, "Keys to your Future." 


SN Name. 
Car add $2: 25 
= e $ad 1525 MÀ Address. 
to and | City. State. Zip. 
a ponny Ea m a a a a a 


left me 
ed, but 
fal success 
thanks to 
Besides, EI e 
rating, If Y 


on, Larned, Ki 


Make Up to $12.50 an Hour—even while learning! 


Bea LOCKSMITH 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 


MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time—or in your own full-time 
business. Ideal for retirement—good jobs, too. 


E, 10272 Field Bldg. 
Kansas City, Mo. 64111 


N. Hunt, Wilmington, Del.—''l make $50 a 


week extra.” 


. Louis, Mo.—'*! cleared $110 last 


«td Boyle, Pittsburgh, Pa.—"My business going 
at top speed. I'm moving to bigger quarters.” 


| — MAILTHIS COUPON e NO SALESMAN WILL CALL | 
INSTITUTE, 10272 Field Bldg. 


UESTION: Which of these instruments could 
open your life to Astronomy— one of our most 
popular—and most misunderstood — sciences? 


Unless you guessed all three, you're missing 


something — something called the universe. 
Maybe all stars look alike to you. Look again: 


It's been estimated that 60% of all "stars" 
are doing something — sometimes spectac- 
ular — on any given night. And every night 
the show changes. We should know. We're 
Celestron — the world's foremost maker and 
marketer of quality optics for astronomy. 
A Box A shows the Celestron C-60, one of 

our quality refractor telescopes. It will 
open your mind to everything from the Orion 
Nebula to astrophotography to the dusky 
storms and jewel-like moons of Jupiter. No 
misunderstanding here, the C-60 looks like a 
telescope. But. 

Not all telescopes look like telescopes. In 

box B we show you you the world-renown 
Celestron C-8. The price of a quality camera 


system, the C-8 with its huge 8” primary lens 
can gather an impressive 791 times more 
light than your eye. And contrary to another 
popular misunderstanding, light gathering 
power— not magnification —is what quality 
astronomy is all about. The C-8 uses "folded" 
optics—the light image travels back and forth 
inside the tube. Result: short, wide and easy- 
to-handle telescopes of long focal length. 


Looking at the moon through a C-8 is like 
orbiting it in a spacecraft. And next time 
you're entertaining, imagine asking quests 
if they'd like to see the Andromeda Galaxy. 


em not all astronomers use tele- 
scopes. Box C shows Celestron's 11x80 
Comet Hunter Giant Binoculars. Our 11x80's 
are perfect for both deep space viewing of 
galaxies and nebula and for comet hunting. 


BOXC 


If you see a comet first, they'll name it after 
you. And remember, Halley's is returning. 


Now that you understand a little more about. 
astronomy, you might want to know more 
about astronomy and Celestron products. So 
call us toll-free — with questions, comments 
or inquiries as to your nearest Celestron 
Dealer. Call soon — the universe is waiting. 


CELESTRON’ 


PRECISION OPTICS 


For Dealer Locations, Catalogs, Information, 
Technical Data Sheet 


CALLFREE 
(Mon-Fri: 8-4:00 Pacific Time: Continental USA only) 
CELESTRON INTERNATIONAL. P.O. Box 3578 PS9 


2835 Columbia St., Torrance, CA 90503. (213) 528-9560 
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Skilled Electricians Average Over $11 an Hour 
Learn at home in spa 

rience. We encour 

market in your area 


Electrician's Scho 
EE 


PAY TV/ AMATEUR TV 
RECEIVERS 


24 hour movies, specials, sports, etc. 

GUARANTEED FINEST models anywhere!!! 

FREE BROCHURE! Send large S.A.S.E. to: 
JARIK, 632 West Doran, Dept. #203 
Glendale, CA 91203, (213) 956-5839 


PORTABLE Ec» | 
SAWMILL Of Its Kind In The World! 
If you need good, high-quality lumber, don't let 
inflated lumber prices stop your important 
building projects. The Foley-Belsaw goes right 
o the trees and turns out smooth, true-cut lum- 
er... even beginners get excellent results. 
Just one man (no crew needed) can easily cut 
enough on weekends to save hundreds of 
dollars over high lumberyard prices. For power 
Se tractor PTÓ or other low HP diesel or elec- 
rle unit actory-direct selling keeps price low, 
ang cep venient time payments may be 
Send for FREE BOOK! Just mail coupon below for 
"How To Saw Lumber" booklet and complete facts 
on the One-Man Sawmill. There is NO Obli 
and NO Salesman Will 


Please send all facts and details in 
your FREE BOOK “How To Saw 
Lumber"'. I understand there is No 
Obligation and that No Salesman will 
call on me. 


{ Address — 
rese T" 


SAVE THOUSANDS! Use our low-cost Factory Direct Double- 
Insulated Glass. 40% TAX CREDIT! QUANTITY DISCOUNTS. 


20%x36% — $7.95 28x78 — $31.95) 
204x4 — $13.08) (áá — $36.95) 


ACT TODAY! (404) 691-1960 
Southeastern Energy Control, Dept. F 
P.0. Box 44066 - Atlanta, GA 30336 


WITH YOUR OWN 
MAGNATRAC 
TRACTOR 

KIT! 


CR zo x f 

Bolt a MAGNATRAC Kit together and do odd jobs for extra 

cash. Thousands sold for loading, dozing and gardening. 
CATALOG of Kit construction and uses - $1.00 

* ASSEMBLY MANUAL - $7 00 (refunded on any purchase 


"Antipic" 
Repels 


«No Vapors 
No Chemicals 
«No Electrical Plugs 


Combines latest Swiss 
Technology with Biological 
Research. A barely audible 
frequency protects you from 
biting mosquitoes.Convenient 
pocket size, 1.5v battery incl. 
Satisfaction guaranteed or 
your money back. 


Gentlemen: 

Please send me__units of "Antipic" for only 
19.95 each, plus $1 shipping. 

Enclosed 


C cheque or money order O m.c. or O 


Visa 
Card No LL Exp, Date. 
en 
Address 
City. 

State — — Zip 


Signature. 


Sendto: COLONIA IMPORTERS LTD. P.O. Box 340 
Lantzville, B.C., Canada, VOR 2HO 


YOUR EXCITING 
NEW HOBBY! 


w Enjoy fantastic savings by assem 
bling your own organ or piano 


It's easy. No technical 
knowledge required. 
Just follow our clear 
pictured instructions 


Choose from many models 
from portables to consoles 


Ask about our interest-free 
installment plan. 


OWERS | 


ORGAN & PIANO KITS 


Free Information Pack M38, 
Toll Free 


coupon 
below 


WERSI Dept M38 PO Box 5318 

Lancaster. PA 17601 

! Free Info. Pack: O Organ D Piano 
Catalog & Demo Record ienciose $6 


Name eee 


State Zip 


Phone 


Rep inquiries invited 


STRUCK-KIT, Dep. PS93 Cedarburg, WI 53012 
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in" GREAT OUTDOOR FUN. 


ELECTRONICALLY FOR ... gold, silver, 


cI 
coins and relics with White's Electronics mineral/ 
metal detectors. Pays tor U.S. Pat 

For Y your nearest dealer 


free catalog 
CALL TOLL FREE 
1-800-54 


‘Sweet Home. OR 9738 


CARBIDE TIPPED 
% DOVETAIL Ya" shank 


Mate beeutful revers and decorative joe 
Mane arge bt Over 160 caor siae $12 
send $1 (refundable with first order) for lippa) 
Goss Sonstocvon guranteed Vaa M/C 


H&S TOOL CO. 109 Minna St, Dept. 415 
San Francisco, CA 94105-3796, (415) 567-7276 


CHECK IT OUT! 


There are more opportunities, 
products and services offered in 
the “Classified Opportunity Mart,” 
immediately following this section. 
You may find just what you've 
been looking for. 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


Build this beautiful 
Dome Home 


V - E". e 
Enjoy super affordable payments 
and low energy bills 
Save up to 60% on building costs and up to50% on 
utilities. Beautiful Monterey geodesic home 
kits are extremely . unbelievably 
strong, earthquake re jy to assemble. 
No special tools or essary. Our unique, 
patented building system makes home construction 
a reality for the novice. 

Monterey Domes pre-cut, color-coded shell pack- 
ages start at $3995. Models up to 3,500 sq. ft. 
Send for our exciting color Catalog & Plans Book — 


over 90 fact-filled pages of beautiful affordable 
homes. 


Write today! Monterey Domes, inc., 1760 Chicago 
Dept. AR-8 Riverside, Calif. 92517 
ee eee eee m 
O Rush me your 90 page CATALOG & PLANS 
BOOK. Enclosed is $6.00, postage included. I 
CI Also send your ASSEMBLY MANUAL for an ad- 
ditional $5.00. [| 


NAME 
ADDRESS 
CITY. STATE, ZIP 


Know your car inside and out. 


= Know how to fix it...to tune it...to service it... 
Wieep it running right. The TOTAL SERVICE MAN- 

RBUAL for your car will show you how to do everything 

[irom a minor adjustment to a major repair. 


M FREE CATALOG WITH EVERY ORDER 


ORDER BY PHONE TODAY 


toll free 1-800-CAR-BOOK 
IN NEW YORK 516-676-8043 
IF YOU DON'T SEE IT HERE, PLEASE ASK FOR IT Ml 


1713 ALFA ROMEO 62-78 tor all Gulla, GT & Spider models 
9641 ALFA ROMEO ALFETTA 73.80 all inc mals GT. GTV & sedan 
8677 AMC GREMLIN, HORNET, PACER 7 1.80 lor ali models 
8194 AMC 75-82 covers AMX Concord Eagle Matador Spi plus 
0991 ARROW, PLYMOUTH 76-80 covers all models 

9404 ASPEN, DODGE 76-79 covers all models 

7122 AUDI 100 70-77 for all models inc 100. 

9590 AUDI 4000 79-81 covers all models 

(0664 AUDI 5000 77.79 

0726 AUDI FOX 73.79 covers ali models 

0379 BARRACUDA & ‘CUDA 65-72 all 6 & V8 models. 

1042 BMW 2002 59-77 inc 1500, 1600, 1602, 2000 except CS 


9813 BMW 320i 75:82 covers all models. 
8199 BMW 528i, 530i 75:80 covers all models 

9760 BMW 2500, 2800, 3.0 all mais inc Bavaria & CS 

0504 BRONCO, FORD 66-81 lor all 2 & 4 whi drive models 
6308 BUICK 68-76 inc Electra. Le Sabre, Rivera. Wildcat 
8473 BUICK 77-83 for al tul size inc Electra & Le Sabre 
8082 BUICK REGAL & CENTURY 74-80 for all mals inc turbo 
9851 BUICK SKYHAWK 82 for all models + Cadilac Cimarron 
0727 CADILLAC 68-74 all models exp! El Dorado 

8678 CAMARO 67-81 covers all 6 & 8 cylinder models 

8460 CAMARO 82-83 covers all mode's 

9557 CAPRI 70-76 for all 2000, 2600, 2800 mals 


6021 CAPRI 79-82 covers ali models and engines 
0379 CHALLENGER 70-72 covers all 6 and V8 mais 

8446 CHAMP & SAPPORO 77-81 covers all engines & models 
8331 CHARGER 67-70 for all models inc 500 & R/T 

8212 CHARGER 71.75 covers all models 

9851 CHEVROLET CAVALIER 82 for ali mais + Pontiac 12000 
8465 CHEVROLET CELEBRITY 82-83 all mdis plus Buick Century 
0383 CHEVELLE 64-69 covers all Malibu models 

8469 CHEVELLE 70.81 covers Malibu, Monte Carlo, EI Camino 
0838 CHEVETTE 76-82 covers all models 

1038 CHEVROLET 29-40 covers all 6-cyi models 

0888 CHEVROLET 49-54 reprint of factory shop manual 

1001 CHEVROLET 55-65 for al! Bel Air, Biscayne, Impala mals 
0919 CHEVROLET 69-81 for Bel Air, Biscayne, Caprice, Impala 
9148 CHEVROLET CITATION 80-81 also mals plus Buck Skylark 
8187 CHEVY 11 62.68 covers all 4, 6 & VB models 

0779 CHEWY LUV 7281 covers ali mod 

8464 CHEVY S-10, $-15 PICK-UP 82.83 for all mais plus GMC 
8154 CHEVY PICK-UP 67-82 all inc Blazer, GMC plus Suburban 
1662 CHEVY VANS 67-82 for all models plus GMC vans 

0020 CHRYSLER 73.79 factory shop manual... must give year 
9588 CITROEN ID, DS 67-75 covers all DS19, 20, 21 mals 
8264 COLT & CHALLENGER 71-81 covers all models, 

8211 COMET 71-79 covers all models 

8212 CORONET, DODGE 71:75 covers all models. 

8032 CORVAIR 60-69 covers all models inc turbocharged 

0478 CORVETTE 57.65 covers all 283 & 327 models 

9481 CORVETTE 66.82 covers al models & engines 

1756 CRICKET, PLYMOUTH 70-73 also covers Hilman Avenger 


$1295 
$1295 
$1235 
$1055 
$1295 
$1295 
$1295 
$1095 
$1295 
$1295 
$1095 
$1235 
$12.95 
$1295 
$1235 
$10.95 
$1295 
$1095 
$1295 
$1295 
$1295 
$1295 
$1095 
$1295 


8292 WORLD. 1983 pics, tech info every 83 car in world 
0575 CHILTON AUTO REPAIR 76-83 tor all Amencan cars 
th Suto ag mre 27 wa rm 
7137 CHILTON AUTO REPAIR 64-71 for all American cars 
1763 CHILTON AUTO REPAIR 54-63 for all American cars 
ES IU tor a 
8561 CHILTON TRUCK REPAIR MAN 61-71 for all 34-2% ton mdis 
8091 CHILTON IMPORT CAR MANUAL 76-83 for ALL major makes. 
0492 AUTO REPAIRS & PRICES fiat rate times 74-79 US. cars 
0406 AUTO MECHANIC certification tests, complete prep course. 
0653 AUTOMOTIVE OSCILLOSCOPE how-to-use manual for mechanics. 
‘& Repair 70-83 plus light trucks 
"WITH ECONOMY power from tuning & building. 
0654 AUTO AIR CONDITIONING technical school training manual ... $21.95 
7125 AUTO AIR CONDITIONING . . service & repair al 
8726 TRANSISTOR IGNITION SYSTEMS covers them $8.95 
7110 WEEKEND MECHANIC'S HANDBOOK idea! manual for beginner $11.95. 
9622 HOW TO TUNE YOUR CAR good for all cars $7.95 
9671 BASIC MAINTENANCE & REPAIR keep your car running right .. $4. 
1712 BASIC AUTO REPAIR MANUAL a must for any car s: 
1706 BASIC CHASSIS, SUSPENSION, BRAKES . . tune & service 
1708 BASIC IGNITION & ELECTRICAL SYSTEMS 
0680 BASIC AUTO TROUBLESHOOTING for all cars $6.95. 
9410 TURBOCHARGERS most complete book on the subject $9.95 
3759 BOSCH ELECTRONIC FUEL INJECTION manual 70-79 imports ..$10.95 
1711 BASIC CARBURETORS & FUEL SYSTEMS. for all US. makes . $6.95. 
9976 CARBURETOR BASICS troubieshoot/rebuild all U.S. makes $8.95 
PE Dune : 
9652 ROCHESTER CARBURETORS for all 1, 2 & 4 barrel models 
1707 BASIC BODYWORK & PAINTING good overall inlormaton, pcs $6.95 
0827 AUTOMOTIVE REFINISHING best. professional paint book $5.95 
5104 AUTOBODY REPAIRING & REPAINTING . .. the best $14.95 
1659 AUTO BODY SHEET METAL REPAIR for professionals. $14.95 
5106 GLASS FIBER AUTO BODY construction & repair $6.00 
8470 FIBERGLASS repair & construction for cars & boats 
DE obti 
DEP DIL mem 
3726 ENGINE SWAPPING latest techniques with sca swaps 
8491 PRACTICAL ENGINE SWAPPING how to do it right 
6029 DIESEL GUIDE covers everything owner/buyer should know 
7128 DIESEL, How to convert car, van, pickup to 
8432 DIESEL ENGINES, HOW TO REPAIR..complete trainirig course 
0667 DIESEL Fundamentals, Service, Repair covers all aspects 
2526 ENGINE REBUILDING all U.S. & imports, gas & diesel 
1710 BASIC CLUTCHES & TRANSMISSIONS.. good book on subject $4.95 
9320 AUTOMATIC TRANS SERVICE 68-79 ali Ford & GM models $14.95 
1749 AUTOMATIC TRANS REPAIR 74-80 AMC, Chrysler, Ford & GM ...$14.95 
1223 BRAKES, STEERING SUSPENSION service ail 76-83 cars. $1495 
9780 AUTO RESTORATION GUIDE . best ever published 291 pgs. I 
0995 CAR INTERIOR RESTORATION usefui for all cars. 
0906 OLD CAR VALUE GUIDE iatest editon 
0706 BYPASS EMISSION CONTROLS 73-77 all Ford-built cars 
8474 BYPASS EMISSION CONTROLS 71-77 GM cars 
0813 V-6 PERFORMANCE trom Buick, Ford & Chevy V-6 engines 
9534 BUICK POWER MANUAL performance tuning the V6 models 
0830 CHEVY SUPER SPORT 61-76 everything about every mode! 
9795 CHEVY PERFORMANCE getting the most from small blocks. 
DEEST Rn 
DESEE Enim 


$1495 
$10.95 


95 
3695 
$695 


$1995 
$1495 


TOTAL SERVICE MANUALS 


8188 DART & DEMON 68-76 covers all models 
9592 DATSUN 200SK 80.81 

8065 DATSUN 1200 & B210 71.78 covers ali models, 
0783 DATSUN 210 79-82 covers ali modes imported 
8127 DATSUN 240Z, 2602, 2802 70-78 covers ai models 
9152 DATSUN 280ZX 79-82 for all models inc turbo 
1657 DATSUN 310 76-81 covers all models plus F-10 


9583 DATSUN 510, 610, 710 68-77 covers ali models 
1258 DATSUN 311 sports car 1600/2000 SPL & SRL mais 
3297 DATSUN PICK-UP 70-79 covers all 2-whi drive models 
0925 DATSUN PICK-UP 80.82 for ali 720 mds, 2 & 4-whi deve 
0871 DODGE 68-77 for ai Monaco & Polara models 

8066 DODGE ARIES 81-82 covers all models, 


1259 DODGE OMNI 78.82 covers all models inc 0/24 
8371 DODGE PICK-UP 65-82 covers all 4-whi drive models 
1298 DODGE PICK-UP 71-81 tor all 2-whi drive models 

2497 DODGE D-50 PICK-UP 79.81 al mdis + Plymouth Arrow — $1095 
8203 DODGE VANS 67-70 all i». 4 & 1 ton mdls inc Plymouth $10.95 
6070 DODGE VANS 71.82 covers all modes to 1 ton plus Plymouth $12.95 
8192 DUSTER 70-76 for all models inc. Scamp $1095 
9688 ESCORT 81.82 covers al madels plus Mercury Lynx $1295 
8189 FAIRLANE, FORD 62-70 covers all models $10.95 
8366. FAIRMONT,FORD 78-81 covers all models and engines $1295 
9874 FALCON, FORD 6 64-70 covers all 6-cyi models $1095 
9776 FIAT 124 67-82 all más inc spyder. coupe, 2000 & turbo .. $12.95 
9640 FIAT 128 72-79 for ali models c SL & Rally $12.95 
8106 FIAT 131 75.80 for all models, 1.8 & 2.0 litre engines $1295 
0399 FIAT X1/9 73-80 covers all models $1295 
6022 FIAT STRADA 79-80 $1295 
1073 FIESTA, FORD 78-80 covers all models, $1235 
0675 FIREBIRD 67-69 covers all models $1295 
6309 FIREBIRD 70-81 covers all models inc Trans Am $12.95 
9611 FORD 71.82 covers Elte. LTD N, Ranchero, Thunderbird $1098 
0872 FORD 68-81 for Custom.Gatane.LTD, XL & wagon mais. $10.95, 
9369 FORD COURIER 72-82 covers a! models imported $1295 
8205 FORD PICK-UP 65-68 all 2 & 4wh dr más. 1/2-1 ton. $10.95, 
8458 FORD PICK-UP 73-79 all 2 & 4 whi dr 100 to F-350's $12.95 


0451 FORD PICK-UP 69-82 covers ail 2.wni drive models $1295 
8204 FORD VANS 61.68 tor al 2. 3, & 1 ton models $10.95 
0453 FORD VANS 69.81 covers ali 6 & 8 cyinder models $1295 
3436 GRANADA, FORD 75-83 covers all models $1035 
(0885 HONDA ACCORD 76:81 tor ali models inc Prelude. $12.95 
8694 HONDA CIVIC 73-81 covers al models inc CVCC $1295 
8206 INTERNATIONAL SCOUT 67-73 800. A. B. $10.95 
8565 INTERNATIONAL 62-80 tune/maintain Scout, wagon, pck-up $10.95 
1043 JAGUAR E-TYPE 61.72 covers all 6-cyinder models $1235 

JAGUAR E-TYPE V12 71-74 covers all models 

JAGUAR XJ6 68.79 covers all models 

JAGUAR X112 72-80 for ali models inc JUS. Damier 

JEEP 50-65 for 4 & 6 cy! staton 

JEEP 66.79 for all Cherokee, Commando & Wagoneer mdis 

JEEP WAGONEER -series with 230 ohc eng. 


$10.95 
$1295 
$1295 
$1295 
$1295 
$1295 
$1295 


$1295 
$2095 
$1295 
$1295 
$1095 
$1255 


$1295 
$1095 
$1295 


0946 FORD SMALL BLOCK, How to rebuilt 
9497 FORD V-8, how to rebuid 351C.351N.400,429.460 engines 


9498 PINTO, how to rebuild the 4 

8195 FORD PERFORMANCE hw to ge for set o track 

8384 MOPAR SMALL BLOCK, REBUILD 273, 318, 340. 360 engnes _ $9.95, 
(0892 MUSTANG, HOW TO RESTORE YOUR complete how to manual $14.95 
8476 MUSTANG HOW-TO 65-73 do-t-yoursal restoration tis $6.95 
8152 BOLT-ON PERFORMANCE what to buy & what it wil do... $10.95 


1766 ENGINE POWER basics of high performance engine building... $8.95 
8658 AIRCOOLED ENGINES manual for 1,2 & &cyls over 15 0d $9.95 
9419 SMALL ENGINE SERVICE MANUAL ai 1c under 15 cd .... $12.95 
9770 LAWN MOWER fix a gas powered walking. push type $8.95 
8755 RIDING LAWNMOWER manual forall major makes and models 

9651 SMALL TRACTOR manual 65-81 all makes/models 8-30 hp .. $19.98 
8301 ALLIS-CHALMERS tractor mds C. CA G. RC, WC, WO, WO45, WF... $9.95 
9822 FORD FARM TRACTOR manual covers ai senes 2N, 8N & 9N . $9.95 
8490 FORD TRACTORS mds 501,600/1,700/1,800/1,900/1.1801,2000 .$998 
1028 IM FARM TRACTORS for AB CHMMTA 4.6.6749 models ... $9.95 
1068 IM FARM TRACTOR seres 705,756 806 856. cer 06 56 mds. $995 
8518 JOHN DEERE farm tractor manual for mals A. B, D. G. H, M, MT. $9.95. 


8382 JOHN DEERE tractor más 3010, 3020, 4010, 4020, 5010, 5020. $995 
1020 MASSEY-FERGUSON farm tracior models TE20, 1020 å 1030 $9.95 
8183 ALL ABOUT WELDING good intro to gas & eiecinc welding... $5.95 
8180 SOLDERING the only book on the subject very complete $595 
9525 MACHINING FUNDAMENTALS to use al machine shop equip. $24.95 
8390 BASIC MACHINE TECHNOLOGY 622 pgs machine shop know-how $24.95. 


9658 AUTO MACHINIST. seif-teaching guide & study course 
8397 CASTING SMALL METAL & RUBBER PARTS ary materai shape 
9147 EXCAVATOR OPERATION dozers, backhoes, loaders, cranes 
(0592 FORK LIFT TRUCKS service, overhaul all gas. prop. elec 
9807 HEAVY REPAIR dozers, backhoes, cranes. plus 
MANUAL 68.81 all Japanese makes + HD. 
8186 STERN DRIVE repair tor OMC, MerCruiser, Volvo, Dieseidrive 
8508 EVINRUDE O.B. 65-81 manual for all 1.5 to 33 ho models 
8509 EVINRUDE O.B. 65-82 manual for all 40 to 140 hp models 
8510 JOHNSON 0.8. 65-81 manual for all 1.5 to 33 hp models. 
JOHNSON 0.8. 65-82 manual for ali 40 to 140 hp models 
8512 MERCURY O.B. 64-81 manual for all 4 to 40 hp models 


1217 MERCURY 0.8. 64-81 manual for all 50 to 200 hp models 
0557 CHAIN SAW SERVICE MANUAL for top 34 makes 

8002 OIL BURNERS. How to install and service 

8017 HOME PLUMBING & HEATING 672 pages cover every detail 
7109 CLOTHES DRYERS fix al makes and models 

1268 SEWING MACHINE REPAIR service, adjust, repair al makes 


9804 TYPEWRITER REPAIR service and repair manual & electric . $1195 
0530 HOME APPLIANCE REPAIR major wash mchnrelrig.dsthhwshr.+ $695 
(0809 HOME VIDEO RECORDERS service all cassette makes, models $1295 
0396 VIDEOCASSETTE RECORDERS all about VHS & Beta machines $9.95 
7133 35mm CAMERA REPAIR all SLR makes and models $955 
(0798 TROUBLESHOOT COLOR TV RECEIVERS for all makes $1195 
9959 TV REPAIR Beginners guide for any color, B/W problem 
0533 TV Field & Bench Servicer's Handbook. repair any TV 
0828 Technicians Guide to Sold State Electronics 

9521 Repair your TRS-80C color computer _ step-by-step guide 
9447 ELECTRICITY FROM WIND, WATER & SUN how to get it 
8724 LOCKS & LOCKSMITHING complete, step-by-step course 


3752 TELEPHONES, Master Handbook every type & installation 


$7.95 
$695 
$995 


$1195 
8185 ALL ABOUT MICROCOMPUTERS car, easy-to-understand intro $695 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


(0509 JEEP 55-81 for all C15, C..6, CJ-7, Scrambler mals, 
0596 LANCIA BETA 76-80 for sedan, coupe & HPE models 

1254 LANDROVER 59-77 covers 2. 2A. 3 gas & diesel models 

0481 MAVERICK 69-71 6 cyl. 170, 200, 250 cu. n eng 

8211 MAVERICK 72-77 covers all models 

1550 MAZDA GLC 77-82 for ail rear wheel drive models 

0812 MAZDA GLC 81-82 covers front wheel drive models only 

0444 MAZDA 71-78 includes RX4 and Cosmo models. 

9941 MAZDA RX7 79-81 covers all models, 

8105 MAZDA 626 79-81 covers all models 

0593 MAZDA 808, B18 72-78 covers al models 

1746 MERCEDES-BENZ 220 59-65 covers all mals $ 
8197 MERCEDES-BENZ 250 65-68 plus 1900.2000.2200 diesels 
9485 MERCEDES-BENZ 250,280 68-72 all models plus 230 


0416 MERCEDES-BENZ 68-73 incis 220, 230, 300 & diesel mals 
8308 MERCEDES BENZ 350, 450 71.80 lor 3505. 450E. SEL SL SLC, 
8439 MERCEDES-BENZ 74.79 incis 230, 240, 280, 300 & diesel 
9436 MERCURY MONARCH 75-80 covers ali models 

0922 MERCURY ZEPHYR 78-81 all models inc turbocharged 
1098 MG MIDGET 68-80 all models plus A-H Sprite 58-71 


1720 MGB, MGBGT 69-81 for all roadster & coupe models 
0884 MONZA, CHEVROLET 75-80 plus Aste Startire Skyhawk 
0479 MUSTANG V8 65.73 covers all models 

8272 MUSTANG Il 74.78 covers all 4, V6, & VÀ models. 
9386 MUSTANG 79-82 covers all engines and models 

(0951 NOVA, CHEVROLET 71-79 covers all models 

7107 OLDS CUTLASS 70:83 forall rear-wheel drive models 
8465 OLDS CUTLASS CIERRA 82-83 ali mdis plus Pontiac 6000 
9851 OLDS FIRENZA 82 for all models plus other GM «ars. 
9148 OLDS OMEGA 80-81 all mals plus Pontiac Phoenix 
6308 OLDSMOBILE 68.75 covers all 88 and 98 models 
8473 OLDSMOBILE 77-83 covers all 88 and 98 models 
8273 OPEL 66-75 for all models inc Kadett & Manta 

3589 OPEL GT 68-73 covers all 1900 models 

0711 PEUGEOT 504 DIESEL 74-80 covers all models. 

7124 PEUGEOT 504 68-79 for all gasoline engine models 
0883 PINTO 70.80 covers all models inc Mercury Bobcat 
0874 PLYMOUTH 68-76 Fury, VP, Gran, Suburban models 
1259 PLYMOUTH HORIZON 78-82 covers all models inc TC3 
8066 PLYMOUTH RELIANT 81-82 covers all models 

0851 PONTIAC 66-76 all ful-sie inc Bonnevile, Catalina, GP 
8473 PONTIAC 77.83 al full size inc Bonnevile. Catalina, GP 
0489 PONTIAC TEMPEST 68.73 ali mdis inc GTO, Le Mans 
9535 PORSCHE 911 65.82 covers 911, 911E, 9115, 911SC & 9117 


9834 PORSCHE 914 70-76 all models inc 914/6 

0993 PORSCHE 924 76-80 covers all models inc Turbo 
8008 PORSCHE 928 78.81 also covers 924 

0372 RENAULT LeCar 75-81 covers all models inc RS 
3429 RENAULT 12 69-79 covers all models inc auto trans 
0645 RENAULT 15, 17 71-79 covers all models inc TL, TS. 
0395 ROADRUNNER & SATELLITE 68-73 all models, 

0750 SAAB 99 69-79 covers all models 

8058 SUBARU 72.81 for all models inc Bri 

6030 SUBARU 78.83 reprint factory manual for aii models 
8189 TORINO 68-75 all models inc Elite, Ranchero 

0829 TOYOTA CELICA 71-81 covers ali models except Supra 
9812 TOYOTA COROLLA 68-82 for all models inc S-spd trans 
7132 TOYOTA CORONA 70.82 covers al 4.cyi models 

8198 TOYOTA CRESSIDA 78-82 covers all models 

0647 TOYOTA PICK-UP 68.82 for all 2-whi drive models 
8524 TOYOTA LAND CRUISER 66.77 covers all models 
0923 TOYOTA STARLET 78-81 covers all models 


0576 TOYOTA SUPRA 79.81 covers all models 
0901 TOYOTA TERCEL 80-82 covers al models 

1200 TRIUMPH SPITFIRE 62-78 covers all models 

1015 TRIUMPH TRS, TR6, 67-76 all models inc TR250 

8693 TRIUMPH TR7 75-81 covers all models 

8192 VALIANT 68-76 all mals inc Scamp, Signette 

0884 VEGA 74-77 all models inc Monza except Cosworth/Vega 
8019 VOLARE 76-80 covers all models 

1227 VOLKSWAGEN BEETLE 54-67 all mdis inc Karmann-Ghia 
0140 VOLKSWAGEN BEETLE 68.77 ai mdis inc Karmann-Ghia 
8300 VOLKSWAGEN RABBIT 75-82 gas & deese plus pick-up 
8294 VOLKSWAGEN SCIROCCO 75.82 covers gas & diesel models 


8383 VOLKSWAGEN JETTA 80-81 gas engine + other VW models 
1125 VOLKSWAGEN BUS 61.79 all camper, van, transporter mals 
3626 VOLKSWAGEN VANAGON 80-81 covers all models 

9582 VOLKSWAGEN TYPE 3.62.73 for squareback, fastback 
9778 VOLKSWAGEN 411, 412 68.74 covers all models. 

8748 VOLKSWAGEN DASHER 74-79 covers all models 

1754 VOLVO 142, 144, 145 66-74 tor ali models nc $ & E 
9558 VOLVO 164 68.75 for all models inc fuel injection 

3729 VOLVO 242, 244, 245 75.82 covers all models 

8311 VOLVO 264, 265 75-80 covers all models 


CARBOOK 


$1295 
$1295 
$1295 
$1095 
$1295 
$1295 
$1295 
$1095 
$1295 
$1295 
$1295 
$1295 
$1295 
$1095 
$1295 
$1095 
$12.95 
$1095 
$1295 
$1295 
$1295 
$1295 
$1095 
$1095 
$1295 
$1295 
$1295 
$1095 
$1095 
$1295 
$1295 
$1295 
$1195 


$1295 


$1295 
$1295 
$1295 


181 Glen Avenue 
Sea Cliff, NY 11579 


I Name L] 
LI Address L] 
V city L] 
Lm Zip I 
N pooks shipped to all paris USA/Canada (US Dolars) 8 


12 | enclose full payment 
Charge C American Express O Visa O Mastercharge 


[NT 


i] Exp Date 
p BOOK #  |OTY. [PRICE EACH] TOTAL 

1 s 
i] 


===. 


s s 
PLEASE PRINT —— ostage/handling $ 3[00 


NAME & ADDRESS PJ TOTAL $ 


am - - -- = NOC = = =m m 


Cut 6" thick polystyrene panels, connect them to form a 
dome, apply steel mesh and 2" cement. You can build this 
beautiful dome, 33' diameter, 17' high for appr. $1900. 
Use the spacious, richly insulated, super energy saving dome 
for cottage or permanent home. Let us tell you how in our 
book entitled: "BUILD YOUR OWN GEODESIC DOME” 
describing various size domes. Send $5.00 to: 
KEY DOME ENGINEERING Dept. 593 
P. O. Box 430253, South Miami, Florida 33143 


Now Save 20% ; 
on a famous 
TROY-BILT* 

Tiller! 


Just 
ONE HAND! 


'"'Off-Season'' Savings now in effect! 
Right now is the best time ever to learn 
about the amazing TROY-BILT Roto 
Tiller-Power Composter...the "''break- 
through'' machine that's allowing anyone 
—of any age—with any soil—to easily 
have a fabulously fertile, productive 
garden! For free complete details, prices, 
write today to: 

TROY-BILT 102nd St. & 3th Ave., Troy, NY 12180. 
©1983 Garden Way, Inc. 


——— — ee 

TROY-BILT* Roto Tiller-Power Composters 
Dept. A1886 

| 102nd St. & 9th Ave., Troy, N.Y. 12180 


Please send the whole wonderful s! 
Roto Tillers including prices and 
now in effect for a limited time. 


Name 

Address 

City 

State 


s — e] 


ALL NAME BRANDS 
Video e VCR « VHS ¢ BETA * Telephones 
H Home Computers e Car Stereos A 
Video Tapes » Televisions « T.V. Games 
j Accessories e ETC H 


Whatto | How To 


BUY CHOOSE : 


FREE 32 PAGE CATALOG 
WITH PRICES! 
LOWEST PRICES ÍN THE USA 
GUARANTEED! 
Send $2.00 to cover postage and handling Ë 
To: HARMONY VIDEO ^ 
Dept. PS-9 d 
2357 Coney Island Avenue È 
Brooklyn, N.Y. 11223 
or for immediate price quote call 
800-221-8927 
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Planer Molder Saw 


i TOOLS 


Now you can use this ONE power-feed shop to turn 
rough lumber into moldings, trim, fl furniture 
—ALL popular patterns. RIP-PLANE-MOLD . sepa- 
rately or all at once with a single motor. Low Cost 
. .. You can own this power tool for only $50 down. 
/ ;4]! SEND FOR 
30-Day FREE Trial! exciting Facts 


NO OBLIGATION-NO SALESMAN WILL CALL 
FOLEY-BELSAW CO. 
RUSH COUPON 90285 FIELD BLDG. 
KANSAS CITY, MO. 64111 
T routs Wicca 
Woe iel lg. 
CAE Kansas City, Mo. 64111 
YES Please send me complete facts about 
PLANER- MOLDER - SAW and 
details about 30-day trial offer. 


Home in on 
with Confidence 


small shop machinist will find 
innovative methods and prac- 
tical applications for working 
with metal, moneysaving 
tools and attachments to 
build, hobby projects, new 
developments, approaches 
and products, and a forum 
for sharing ideas. 


Subscribe now: (USA) $17.50 per year (6 
issues), $34.00 two years (12 issues), 
Canada and other countries $20.00 per 
year. (U.S. Funds). Visa or MasterCard 
orders phone operator 660 Toll Free 
800-824-7888. Or write: 


The Home Shop Machinist Magazine is dedicated to 
precision metalworking. Within its pages, the amateur or 


The Home Shop Machinist 
P.O. Box 1810-PS, Traverse City, Michigan 49685 


FREE Color Catalog 
FACTORY DIRECT 
SOLID WOOD CLOCKS 


Our latest catalog features 


Sy NEW MODELS 
M including our Solid 

Pennsylvania Cherry 

STRAIGHT-SIDED 

GRANDFATHER 

Easy-to-build kit 

or hand crafted 

finished clocks. 
Viking grandfather, 

wall & mantel clocks 

feature: 

*AII Solid woods 

*Solid brass West German 
chiming movements 


*Hand selected, pre-cut parts. 

*Pre-sanded for easy 

mbly and finishing 

Lifetime Movement Service 
Guaranty available 

Write or call for FREE 
color catalog 


Create a family heirloom 


Major 


IKING # 
CLOCK COMPANY honored 


Phone 205/943-5081, Box 490 
Dept. PS093. Foley. Alabama 36536 


How-to... 


Machinist | | 


AUTOMOBILES 


JTO Economy, $2.00 to: Save, 4331 W. 
cer Ln., Glendale, Arizona 85304. 


ILEAGE VAPOR CARBUI 
can build send stam y Knie R2PS, 
ling Green, MO 63: 


TOP AUTO THEFT Gard- o Car stalls 
ne in eight seconds, $29.95 postpaid, 
details available, Blair Associates, 
, 50 Ella Street, Bloomfield, New 
ey 07003. 


GH Mileage Carburetors. Free Details. 
89, Draper, Utah 84020-0589. 


ILDA BIKECAR y. r 
Amazing Mini Car 
ith Bicycle 
5! Electric-Pedal 
red! 


ANS $7.95 


dude Opbonai Body Design 


WANTED TO BUY 


JLD bearing scrap, silver, platinum, 
'ury, tantalum. Assaying service. Gold 
ners Int'l, 1-800-932-1010 toll free. 
-326-3442 in Mass.) 


AUTO SUPPLIES & 
EQUIPMENT 


fAZING new windshield spray. Anti 


c. Clearer night time vision, Rain drops 
J f re ege You must try it to be- 
'anteed. $9.95. T&M Electron- 


d E "Main Street, Patchogue, NY 


'AILER AID Easy Ball Hitch Hook-Up. 
Mirrors. Plans $4.00. Complete Unit. 
)0. Box 2, N. Little Rock, AR 72115. 


TERNATOR Generator Rebuilding 
Price; Hedelund Engineering, Box 
RNV 89150 


/TPROOF your car electronically. De- 
$2.00. Central Services, Box 651U, 
ona, PA 16603. 


MOTORCYCLES, 
BICYCLES & SUPPLIES 


CYCLE Maintenance Stand, laminated 
god, WU Jake, 2516 N.E. 168th, 


ULROAD bi is, kits. Attaches 
3, $1 information. Raiiriders, Franklin, 
5. 


CYCLE SUPPLIES. Bargain Catalog 
). BIKERY, PSM, Box 12039, Costa 
i, CA 92627. 


AVIATION 


'ROCOPTER Hovercraft Airboat Land- 
; Ultralight Helicopter or Aeroplane. 
! your own, Send $10.00 money order 
iew Drawings, Performance Data, 
time required to build etc. Home- 
Aircraft Supplies, 7932 Ontario Street, 
ha, NE 691 


ILD YOUR OWN JET HELICOPTER 
EASY TO FLY—INEXPENSIVE TO BUILD! 


Carin opa poran phap o Lons cos ul 


Plana completely ilusratod: $9.00 


GH 


THE HELICOPTER HOBBYBOOK 
Includes: Plans for a 
fovere Hcp y sad SEO. 
BOTH ABOVE BOOKS: only $14.00, 


HELICRAFT, Inc. 
). Box 16488-A Baltimore, MD 21217 


CLASSIFIED ADS $7.35 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa, Master 


Card, American Express or Dii 


iner's Club account (give number 


& expiration date). First word in bold capital letters, rest of 
ad upper & lower case. Other bold cap words, $1 per word extra. 
Bold headline or white space, $29.50 per line. DISPLAY- 
CLASSIFIED $403 per inch, per month. Advertisers using a 
P.O. Box number must furnish complete name and street ad- 
dress for our records. CLOSING DATE for November issue (on 
Sale October 15) is August 29. Send orders to Dorothy Ellis, 
Popular Science, 380 Madison Ave., New York, NY 10017. 
Please submit descriptive material with your order. 


CHOPPY ultralight single seat helico 
ter. Simplified construction - motorcycle 
engine. Informations $3.00. Polynova, 

, St. Remi, Quebec, Canada JOL 2L0. 


EVINRUDE 1982 Bargains . . all sizes . . 
$2.00 handling . . Scott-McCulloch parts . . 
Electra Marine, 610 Merrick Road, Lyn- 
brook, NY 11563. 


BOOMERANGS — INCREDIBLE RE- 
TURNI You can do it. Exciting! Order your 
FREE catalog today. Boomerang Man, 312 
Park, Monroe, LA 71201. 


HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower en- 
wered. Carries one man plus. Flies 
\d/snow/water. Complete plans and 

booklet. $9.95. Aero-Projects, Box 5118PS, 
Clinton, NJ 08809. 


RAFT Plans, Catalo; 
Universal Hovercraft, Box 281, 
IL 61242. 


$1.00. 
ordova, 


BARTLETT FLYING SAUCER 
EASY to build, fun to fly, flies over land, 
water, or snow. Complete plans, Supply 
Sources and photos. $5.00. Bartlett, 
156, Silverdale, WA 98383. 


ASTRONAUTICS 


ulsion Devise. Free 
73-NS, Concord, NC 


Proj 
Brochure, RDS, Box 
28025. 


BOATS, INBOARD & 
OUTBOARD MOTORS 


BOAT Kits - 27 trailerable models - 
POWER and SAIL - 8'-30'. Molded fiber- 
glass hulls and decks come factory assem- 

led - you install factory supplied interior. 
Save half factory-built cost. No experience 
ge tatalog - $1.00. Luger, 
z West Highway 13, Burns- 

Minnesota 55337, 612-890-3000. 


LARGEST CATALOG - 300 
Designs 8'/80' - Plywood - Fiberglass - 
Steel - Strip Planking - POWERBOATS - 
Inboards - Outboards - Cruisers - Spor 
fishers - Hydroplanes - Runabouts (KAY. 

Large Selection - Plywood 
- Fiberglass) - SAILBOATS - Daysailers - 
Trailersailers - Multihulls - 
MATERIALS - Cloth - Resins - Foam 
CATALOG $2.00 - "Includes FREE Materi- 
als Brochure - Equipment - Riggingsails - 
(Book “AMATEUR BOATBUILDING” 
Fiberglass - Plywood - Wood/Epoxy - $6.00). 
CLARKCRAFT - 16-S Aqualane, Tona- 
wanda, NY 14150. 


BOAT PLANS - FRAME KITS - PATTERNS 
Hundreds of designs - WOOD - FIBERGLASS - 
STEEL - Powerboats - Sailboats - Outboards - 
Canoes - Kayaks - Rowboats - Houseboats - 
Duckboats - Sportfishers. Easy, proven methods 
include instructions especially for amateurs to 
assure professional results. NO LOFTING! 
SUPPLIES" - Fastenings - Fiberglass - Resins - 
Glues - Spars - Books. Send $2.00 for HUGE 
144-page catalog or $4.00 AIRMAIL. Includes 
FREE "BOATBUILDING SUPPLIES" bro- 
chure. GLEN-L MARINE, 9152 Rosecrans, Box 
756SP, Bellflower, CA 90706. 


ROBOTS 
ild 


NEED Structural components to b 
your Robot? Send $3.00 for information 
and catalog to build and market your ideas. 

Box 18094, Minne- 


GOWCO ROBOTICS, 
DO IT YOURSELF 


1400 CATALOGS listed and described. 
Sources for everything imaginable. $4.00. 
Masterlog, Box 879-A, Fairfax, CA 94930. 


QUALITY STEREO SPEAKERS you can 
build. 100 watt, 3 way with 12 inch woofer. 
2754" x 1514" x 1214"*. Separate level con- 
trols for Mid range and Tweeter. CL1000 
Speakers offer outstanding performance. 
E your construction manual send $9.95 

heck or money order to: CHALLENGE 
MARKETING INC. P.O. BOX 161029 
Miami, FL. 33116 ATTN: AS 


GIANT Screen Oscilloscope converted 
from Any size TV Technicians, Hams, 
Broadcasters, Hobbyists: Minor inexpen- 
sive changes convert TV to Super-Sensitive 
‘Testing Device. No experience needed. Fol- 
low clear cut plans. Fully illustrated. Per- 
fect for Workshop. Lab, School, Etc., Any 


size screen... Any size TV complete plans 
$5.00. (plus $1. pept handling). 
MicroTech, Dept. ÓI x 8561, Waco, 
Texas 76714. 
PROJECTION TV . . . Convert your TV 
to project 7 Foot picture . . . Results com- 


than TA . Total Cost. 

lans & Lens $19.95 

prae information FREE. Macro- 

, Washington Crossing, Pennsyl- 

Vania ‘1397, Creditcard orders 24 Hours 
(215) 736-3979. 


ELECTRONICS CATALOG. 112 
crammed with bargains. Cable TV, 
Teepe, Audio, Computer, Parts and 
much more! Rush $1.00. 32 electron- 
ics book catalog. 100's of hard-to-find titles. 
Rush $3.00 for both. ETCO, Dept. 651, Box 
840, Champlain, NY 12919. 


INSURANCE IS NOT ENOUGH in case 
of fire, theft, or disaster. How to Photo- 
Inventory your home/business send #10 
s.a.s.e. with $2.00. Photo Proof, PO. Box 
986-S, Morgan Hill, CA 95037. 


‘THREE PHASE POWER From 220V Sin- 

le Phase. Run “4 through 5 horse power. 

mble your own cheaply from parts 

list and instructions. Guaranteed, $15.00. 

ESCO, 2047 East Minnesota, Deland, FL 
32720. 


ELECTROPLATING. Complete Text- 
book. All Metals. Electroplate Metallic/ 
Nonmetallic Items. $11.95. Details Free. 


Tropic, Box 95P, Palm Bay, FL 32905. 


SATELLITE TV 
BREAKTHROUGH 
ONLY 
(5.8 toot diameter) 


We are the Fifth 
Largest Military 
Earth Station 
Manufacturer 
in the World. 


Roof mount 


OUR 96 PAGE 
Ne TECH BOOK 


She ay REDUCED... 


SED. 
PS ONLY $6.00 


SPACECOAST" 
of California 


P.O. BOX 442-8. 
ALTAMONTESPRINGS,FL32701 339-7600 


Z AMAZING. 


SCIENTIFIC and ELECTRONIC 


N DEVICES” 


LASER DEVICES 

LCS BURNING CUTTING CO? LASER . $15.00 
* RUB3 RUBY LASER RAY PISTOL 15.0 

* LRG3 IR LASER RIFLE/PISTOL 10. E] 
* LGU3 VISIBLE RED LASER RIFLE 10.00 
* LHP/LLD LASER LIGHT XMTR/RCVR SYS 10. 
© LHC2 BEGINNER simulated VISIBLE LASER 5. 
SCIENTIFIC & ELECT 

* TCL3SOLID STATE TESLA COIL 35KV — 6.00 
* BTC3 250 THOUSAND VOLT TESLA COIL 9.00 
* BTC5 1.5 MILLION VOLT TESLA COIL 15,00 
* HVM3 125 THOUSAND VOLT DC SUPPLYB.00 
* 106310N RAY FORCE FIELD GUN 8.00 

œ HEG1 MILLION WATT 500 JOULE SOURCE 10. 
ULTRASONIC ACCOUSTICAL 

* PPF1 PHASOR PAIN FIELD GENERATOR 15.00 
* PSP3 PHASOR SHOCK WAVE PISTOL. 7.00 


ys 
motorized! 


24 HOUR 
6.0.0. HOTLINE 


* HT9 HIGH FREQ. LISTENING DEVICE. 8.00 
SECURITY & PROTECTION 

* DEVI DEVASTATING DEVICES 10.00 
* PPG1 PHASOR PROPERTY GUARD 15.00 
* MET1 MINI VOICE XMTR 2-3 MILE 7. g 


* INFT INFINITY TRANSMITTER. 5 
€ PSW3 PHASOR BURNING STUN WAND „8 % 
* PG1 PARALYZING WAND. 
WE STOCK ALL PARTS NECESSARY o 
CONSTRUCTION OF THE ABOVE PROJECTS. 
* CATALOG CONTAINING HUNDREDS MORE OF 
ALL NEW AMAZING and FASCINATING PLANS. 
EASY TO BUILD KITS AND ASSEMBLED ITEMS. 
$1.00. CATALOG INCLUDED FREE WITH ANY OF 
THE ABOVE PROJECT PLANS. SEND CASH, 
CHECK, MO, VISA, MC TO: 


INFORMATION UNLIMITED 


P.0. BOX 716, DEPT. P8 — AMHERST. NH 03031 
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11 DO IT YOURSELF (cont.) 
PUMP 


DRAIN + IRRIGATE 
CIRCULATE + SPRAY gà 


Heavy-duty rustproof ball- 
bearingpump.Stainiess 
shaft. 1 HP 1200GPH 60' high’ 
Jor 3000 GPH 25'well.5200GPH max. 144” in. 
1”out.Beltor direct drive.Use 4 HP or larger. 
Money back guarantee Add $2 patge & hndIng$21.95 
LABAWCO Box 35,Belle Mead, N.J. 08502 


HYDROGEN FUEL 


Now, you can generate E 
convert your avtomobila to operate on hjérog 
You get electrolyzer ai 

ind e plus LN on sale 

ogen storage and generating hydrogen 
eny 510.00 

RESEARCH & DEVELOPMENT 

Post Office Box 873-PS 
Concord, North Carolina 28025. 


BUILD YOUR OWN 
ROCKET MOTORSI 


* 40 POUNDS THRUSTI 
* FIFTY CENTS EACH! 
* BUILD A DOZEN IN 
AN HOUR! 
Send $1.00 for tull information to: 
Dept. 6A. PIONEER RESEARCH, 


11620 KITCHING ST. 
'SUMNYMEAD. CALIF. 02388 


HOLOGRAPHY 


HOLOGRAMS 3-D Laser Images Cata- 
log $1 Sample $5. Spacial Images, 855-D 


Conklin St., Farmingdale, NY 11735. 
HOMECRAFTSMAN 


PEGBOARD JARS. Great way to store 
small parts, nails, screws, etc. See-thru 
styrene jars have screw-on tops which hook 
onto !4'" pegboard. When you want a 
part, just unscrew the jar; the cap stays on 
the pegboard. Each container about 2x2". 
Set of 8 only $3.95 + $1 post. & hdlg. 
Order Stock #14257. (Res. of AZ, CA, CO, 
FL, GA, IL, MI, NY, OH, PA, SC, VA, VT, 
WI add sales tax.) TMM, Dept. P093A, 
Box 2041, Latham, NY 12111. 


POWERTOOL &. 
Overload protection with POWER PAK, 
15A, 125V, 1875W, resettable circuit ios 
er, metal case, 6' cord, UL listed, 4 outlets 
—$16, 6 outlets—$20, prej aid, guaran- 
teed. Veerakit, 617A-] PS9 
CA 92006. 


BATTERY CLOCK MOVEMENTS. Below 
pholesale prices, Best quality, Catalog 
$1.00 (refundable). Yankee, Box 26: 
Thompson, CT 06277. 


QUALITY FURNITURE 
CHAIR CANE, AND LAMP PARTS. Com- 
plete Selection, Prompt Deliver 
Eble Prices. Catalog Costs: $1. 
or $2.50 1st Class. Paxton Hardware, 7818 
Bradshaw Rd., Dept. B-28, Upper Falls, 
MD 21156. 


MAKE TOYS- Plans, Ki Hardwood 
Wheels, Parts, Dowels- Catalog $1.00- 
Cherry Tree Toys, Belmont, Ohio 437: 

“GETTING Started in Stained Glass" 
$1.00. Whittemore, Box 2065X, Hanover, 
MAO02339. 


TOOLS & MACHINERY 


BOLTS, Nuts, Screws. 
DIRECT. Guaranteed. Free Catalog. Cam- 
Fou iia 33, Box 65, Bristol, Waconain 


‘SMALL FOUNDRY Furnace. Supplies. 
Free Literature, Pyramid Products, Dept. 
M, 3736 South 7th Avenue, Phoenix, A 


Sivo Hardware, 188 page Hand & 
Power Tool Catalog $1.00. Dept PS3-9, 220 
Richmond St. Philadelphia, PA 19125. 


174 | POPULAR SCIENCE 


552 216s Euch Cleveland, OH 44117. 


INCREDIBLE SHOP VACUUM, enor- 
mous [rs d Plans $3.00 and sase; LSM, 
Box 1491: Worth, TX 76117. 


METAL Cutting Lathe $83.50. Taig, 
15048 Proctor, Industry, CA 91746. 


TATHES S TO 15 MILLS. 


ENERGY SAVING 


SURFACE MAQIC displaces slicks from 
harbors, pools. EPA approved. 2 oz. Dem- 
onstration vial cleans 14 acres! $10,00 to: 
Baier Inc, 315 Enez Drive, Depew, NY 

1404: 


FREE CATALOG of Energy Savers, 
Drainage Problem Solvers, Home and Gar- 
den Products. Write: Justin Company, 41 
Greenbelt Lane, Levittown, NY 11756. 
FREE GIFT with every order. 


REAL Costs of Solar Systems you fred 
save thousands. $6.00. Vineyard, P.O. Bo: 
8509, Loveland, CO 80537. 


‘SAVE money, Conserve Energy, Forced 
air furnaces, cooling and heating energy 
saving device, Documented proof. Informa- 
tion details Send $9.95. Ene 
Box 499, Hanley, Saskatchewan. S0G 2E0. 


SAVE HUNDREDS OF ENERGY 
DOLLARS. AC, heating, hot water tips. 
Home tested, Details $5.00. Infosystems, 
wn, NJ 07410. 


Use alone or as booster in combination with 
present tank or solar system. Thousands in 
use for over 25 yrs. throughout Caribbean. 
Easy instal., guaranteed 6 mos. 110 current 


ONLY 79.95 plus 3.60 PP. 

(809) 759-7312/ JORMAR 

809) 759-: | 

15 Us de León, Suite423 — | = 

Hato Rey, Puerto Rico, 00918 — |J 

ALTERNATE ENERGY 

EMELLEBS Power Production Systems; 
locumentation; theory; photo, 

gpectus. $25, Cascade industries, 7708 

inwood North, Seattle, WA 98103. 

GEOTHERMAL AI 

10 times more efficient than electric. Com- 

plete plans, custom engineered, $69.95. 


thermal Energy Associates, P.O. Box 
32, Dept. 263, Maywood, NJ 07607. 
REAL costs of solar systems. Size your 


own solar heating system. Solar manuals 
$6.00 each. Vineyard, P.O. Box 8509, Love- 
land, CO 80537. 


FREE ENERGY 


Extract abundant free energy anywhere 

using permanent magi 

truth! Plans, instructions, patent 

previously secret government report. 

Money back guarantee. — Only: $15.00 
RESEARCH & DEVE 


SOLAR AND ENERGY SAVING 
PRODUCTS CATALOG! 
: Components. 


HOME HEATING 
FUEL SAVERS 
SLASH Gas Water Heating Costs—20%- 
40%! Universal Attachment, Details Free: 


Perry Marketing, Box 303-PS9, New York, 
NY 10021. 


BURGLAR/FIRE ALARM 
tm aai 


ny 
Security Servi 
ig 26th Street, Suite 204, Ft. Taulerdale, Fe 


ida 33305. 


ANTIQUES, RELICS & 
INDIAN GOODS 


FREE list to Serious Collectors 30,000 
Indian Artifacts. Pots, Spears, Axes, Slate, 
Beadwork. Caddo Trading, Box 669, Mur- 
freesboro, AR 71958. 


FORMULAS, PLANS 


MONEYMAKING CHEMICAL FORMU- 
LAS - THOUSANDS! CATALOO $3.00 
GWAS, Box 193, Brook- 

ld, Wisconsin 53005-0193. 


SCIENCE & CHEMISTRY 


1983 CATALOG, 200 pages. Thousands 
of chemicals, glassware, science/hobby 
juipment. Send $2.00. Merrell Scientific, 
rd Buffalo Road, Rochester, New York 


CHEMICALS—NEW CATALOG $2.00. 
Scientific Supply, C, PO. Box 1494, Abi- 
lene, TX 79604. 
OF CHEMICALS 
LOW Prices Glassware. Send 82.00 for cat- 
glog or call for ordersiprices, Chem: Lab 
Supplies 13814 Inglewood, Hawthorne, CA 
213-973-2391 


CHEMICALS & Laboratory Equipment. 
Vara Scientific, P.O. Box 1677, Newark, 
NJ 07102. 


NIKOLA TESLA. New technical publi 
tions. Tesla Book Co., 1580 Magnolia, Mi 
brae, CA 94030. 


ECONOMICALLY 
paratus. Catalogue- 
ratories, 1302 
Wisconsin 54220. 


Chemicals Ap- 
00. Hagenow Labo- 
ington, Manitowoc, 


EDUCATIONAL Material-easy to re: 
and understand synthesis reports (P-2-P, 
DMT (specify), ete.) Apex Publishing Co. 
PO. Box 845, Times Square Station, New 
Yorke NY 10038. 


Laboratory Supplies 
Catalogue, —$1.00. Young — Edisuns, 934 
South 13th., Manitowoc, Wisconsin 54220. 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat- 
ing, fierglassing; in i lustry, laboratories, 
craft work. Reproduce your designs wi 
our mold materials. Profitable. Illustrated 
Catalog $1.00. Castolite, Dept. 83L/PS, 
Box 391, Woodstock, IL 60098. 


GARDENING 


OVER 70 kinds of carnivorous plants. 
Catalog 25¢. Canadaigua, NY 144: 
SPORTING GOODS 


VISA/M.C.con-TOLL FREE-24 hrs:800-8 
7888: AK/HI.800-! oe. Ext. 720| 


'USA Made 


IMMED. DELIV. e er Joi 
AMAZON. 


breath 


VT. PO VERFUL. coe hits = ballet C = . Box 
'sts. i) plinking, thrilling sport! Astoun is! Compres: 

Breath gives amazing power Pierces 4" plywood! Rugged .38 cal. Prows S EUER 
aluminum, 125 steel darts carry case, instructions. J-piece models 


NURSERY STOCK 


— —MQÓ Profitable. H 
seeds, Complete informatio 
Collins, "ola, lowa 52350. 


REAL ESTATE. 


CALIFORNIA. Acreage. Lots. $40 da 
$40 monthly. 4602 Ethel, Sherman Oi 
CA 91423. 


WYOMING-ranch land. 10 acres $6 
em. i. 00 month. Owner - Mike G 


allatin, Downey, CA 90: 

CANADIAN property and Lake Fron 
from $47/acre. 2 year exchange privil 
I won logue $1.00. Canadian 
22€, 2411 Yonge Str 

li 


HOW TO GET RICH IN REAL ESTA 
Beginner's Instructions!! Ten Success St 
Free Details. Nowak Publishing, 1101 
Clay, San Francisco, CA 94108. 


FREE! FALL-HOLIDAY '83 CATAL( 
Over 5000 properties, over 2000 pictu 
Values in every type of real estate, m 
owner financed! From 600 ofhces im 
states! Get your FREE copy NOWI STRC 
REALTY, "Towers, Dept. 5810, S r 
field, MO 65804. Call toll free: 1-800. 
4266 or in Missouri call collec: (417) £ 


| 
CAMPING | 
EQUIPMENT & TENTS _ 


FREE Discount Catalog, Backpack 
Camping, Campmor, Box $99-P, Paran 
NJ 07652. 


EARTHWORMS, 
CRICKETS, FROGS 
Literature, Raise Fishwor 
Red wigglers — 1000 — $8 
5000 - $42.50. Postpaid with ree bon 


Hon and Where to Sell. Carter Farn 
ins, GA 31780. 


FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! Thousands War 
plus optical bargains, Lenses, Prism 
800] Binoculars, etc. Jae; |, 691G 
rick Road, Lynbrook, NY 11563. 


AIR GUNS 


RWS 
PRECISION 
AIRGUNS 


PELLETS & ACCESSORIES FOR 
YOUNG ADULTS & ADULTS. 
NEW LIFETIME WARRANTY ON 
ALL RWS AIRGUNS. FOR 
DETAILED CATALOG SEND 
$1.00 TO: 


DYNAMIT NOBEL OF AMERICA INC 


105 Court. Northvale. New Jersey 07 


2 suns eet 600 ans s 
3 Quiver? patches muzzle gud 
j targets! carry box ( 

ies)! Buy 3 SAME 


Is varmints, 


TELEPHONES & 
ACCESSORIES 


Bargain 
t. 567. Plattsbui 


GOV'T. SUPPLIES 


SURPLUS Army; Navy store 64 
je illustrated catalog. id $2.00. Ruvel, 
7 min Clark, Dept. M9, Chicago, IL 


telephone catalog, Eteo, 


INMENT SURPLUS! 950,000 
ns (including Jeeps) . . . low as 1¢ on 
ar! Most complete Directory available, 
0. Box 19107-FI, WASH. 

DC 20036. 


Tt True gou can buy jeepa for 44 
"i overnment? Get the facts 
Call 312-' faz. 1142. Ext. 4606. 


JEEPS 
. 00! 300.0 O00 Tren feme! C ‘Complete Informa- 
DIREC- 


Your Area. Largest 
$2.00 (Guaranteed). Surplus (A518), 

0 "Wisconsin Northwest, WASHING- 
|, D.C. 20016. 


A $44 LAND FOR $7 

ACRE? Cheap houses? Boats? Call 

Directory, Guide and Newsletter. (916) 
-1111 Ext. PSJEEPS. 


PROFITABLE 
OCCUPATIONS 


REE Catalog. Repair Air Conditioning, 
‘igeration, Tools, supplies, full instruc- 
is, Doolin, 2016 Canton, Dallas, TX 


BOOKS & MAGAZINES 


00's of Science Fiction Paperbacks, 
dcovers, Free catalog. Lamira, Box 2862, 
ot. 31, Baltimore, MD 21225. 


Be confident selecting 
| serving wine. German, French, Italian, 
ifornian. Easily read book tells how. 
ney back guarantee. Send $5.—Miika 
erprises, Dept, P93, P.O. Box 578370, 


0, 
Or = Found, Send Wants. 
ea 51 Maple Ave., Warwick NY 
90. 


VMY Factories Close. Free pamphlet 
h $1 trial subscription to biweekly so- 
ist newspaper. The People (PS), 914 
ustrial Ave., Palo Alto, CA 94303. 


NDEXES to POPULAR SCIENCE avail- 
e: full set of 10 for $10, postage paid. 

1981 only, send $1.75 to: POPULAR 
(ENCE INDEXES, 380 Madison Ave., 
w York, NY 10017. 


TOYS & GAMES 


EAT THE MARKET. An educational 
-game made from actual stock records. 

$11.95. K Games, P.O. Box 50063, 
son AZ 85703. Money back guarantee. 


JOKES & NOVELTIES 


REE — World's Leading N Cue Cata- 

1600 Jokes, Tricks, Science, Sports, 
»bies. Johnson-Smith, C-6113, Mt. 
mens, MI 48043 


STAMP COLLECTING 


O0 WORLDWIDE stamps $1.00. Ap- 
vals. White, Box 24166-A, Indianapolis, 
iana 46224. 


O! BRITISH COMMONWEALTH— 
90. No approvals— Weblor, Box 3180, 
ds, ME 04263. 


Ree Surprise collection with approvals. 
Box 2130, Petaluma, CA 9. 948 


MITED NATIONE Complete Mint Sets 
Approvals. Cornetta, POB 1509-P, 
e Placid, FL 33852. 


cx EUER 
ster, 4164 52nd, San Diego, CA 92105. 


ALITY Stamp Approvals. CK. Stam 
02 Mark Lee Dr., Jamul, CA 92035. 


REE! Big Bargain Catalog - New E. 
liatin Thousands of bargains includ- 

N.A. stamps, packets, albums, 
mercies in supplies. Also fine stamps 
n our approval service. Buy only what 
like. Return balance promptly. Thank 
. Jamestown Stamp Co., Dept E93PS 
lestown, NY 14701. 


‘Wow 50 All Different Germany —10e! 
Super collection of genuine German Com- 
memoratives, Definitives, Airmails, High 
Values. Free Big Catalog. Also fine stamps 
from our approval service. Buy what you 
like. Return balance promptly! Send 10e 
today! Thank you. JAMESTOWN STAMP 
CO., Dept. A93PS, Jamestown, NY 14701. 


OLD U.S. Stamps on approval. Chester, 
Box 15355, Philadelphia PA 19111. 


FREE 100 Canada with request of world 
wide approvals. Briner's, P.O. Box 5607, 
San Mateo 94402. 


35 DIFFERENT Old U.S. Revenue 
Stamps $1.00. Winchester Stamps, Box 
3592, Mansfield, Ohio 44907. 


SATELLITE TV 


12' SATELLITE DISH AND POLAR 
MOUNT. Total weight 128 LBS, For 
$189.00. For information send $4.95 (Re- 
fundable ae to: Satellite Operational 


Systems, P.O. Box 2002, Titusville, FL 
32781. 
CABLE Converte: rs. Catalog 


$100 Refundable, APS, PO. Box 2630. 
Newport, RI 02840. 


SATELLITE TV ANTENNA. Build for 
under $200.00. Send $9.95 TODAY for com- 
lete instructions and materials list. Young 
interprises, PO. Box 925, Weatherford, 
TX 76086. 


CABLE TV Secrets—the outlaw publica- 
tion the cable companies tried to ban. HBO, 
Movie Channel, Showtime, descramblers, 
converters, etc. Suppliers list included. Send 
$8.95 to CABLE FACTS, Box 711-A, Pata- 
skala, OH 43062. 


SATELLITE RECEIVER KIT you build 
no special tools needed. Get board, full 
instructions for $25.00 hard to get parts 
kit available, GAC, 317 South 9th Street, 
Springfiel 


SATELLITE TV RECEIVER BREAK- 
THROUGH! Build your own commercial 
quality receiver now! Instruction manuals, 
schematics, circuit boards! Send stamped 
envelope: XANDI, Box 25647, Dept. 24C, 
Tempe, AZ 85282. 


WOME SATELLITE RECEIVER 


3700 C North Harold. 
Í N. Little Rock, Arkan: 
(501) 2 


25-3100 


EDLIN SPECIALTIES 
CORPORATION 


lity satellite systems at reasonable 
prices. Dealer inquiries invited. 


P.O. Box 721 
Lebanon, IN 46052 
317-482-6993 


SATELLITE 
TELEVISION 
SYSTEMS 


‘© Super programming 
* Heaviest of its kind 


We manufacture sizes ranging 8', 9", 11', 
14’, 16', 23 
Francis Enterprises, Inc. 
P.O. Box 906 314-989-3248 
Poplar Bluff, MO 63901. 


RADIO TELEVISION 


SUBSCRIPTION TELEVISION DE- 
SCRAMBLERS complete detailed plans for 
home construction by anyone. $5.00. Jan- 
Mire P.O. Box 168, Dundee, OR. 


HBO Descrambler Plans and Instruc- 
tions. SASE $5.00. PWCS, Box 9048, Pitts- 
burgh, PA 15224. 


POLICE Scanners, Regency, Bearcat, 
Fanon. HPR, Box 19224, Denver, CO 80219. 


CABLE TV EQUIPMENT AND CON- 
VERTERS. Plans and Parts. Build or buy. 
For information send $2.00. C&D Elec- 
tronics. P.O. Box 21, Jenison, MI 49428. 


CABLE TV decoders, UHF decoders. 
Send $2.00 for catalog. Mean Electronics, 
P.O. Box 347, Boston, MA 02188, (617) 
337-7303. 


UHF decoders. Catalog 50¢. Trojan En- 
fepe. 2920 Shelby, Indianapolis, IN 
46203. 


Television "Downconver- 
ters." Exclusive new five sage c 
Catalogue: $2.00 (refundable). NDS 
12652-P, Dallas, TX 75225. 


DESCRAMBLERS 
AMERICAN—CANADIAN 


C-1000 ZENITH TYPE — J& D ENGINEERING 
C-100 JERROLD TYPE P.0. BOX 6099 


Dealers Wanted SALMOUTH, ME 
Special Quantty Preng 


SEND $2 FOR COMPLETE INFORMATIVE CATALOG 
TO DETERMINE WHAT TYPE YOU NEED. 


MICROWAVE RECEIVER SYSTEM 
3 "ADVANCED DESIGN" 
Down converter, power supply. 
Complete & easy TV hc hook-up. Total 
system gain of 50+ di 
211020 Gra 4 inch parabolic dish plus a 
6 Month Warranty $149 


v 


ELECTRONICS, 
STEREO HI FI 


"Warehouse has Computers, Stereos, 
TV, VCR, Satellite Discs and More. Send 
$10.00 to Box 7786 Amarillo, Texas 79114. 


3-D MUSIC FOR YOUR STEREO. 
SOUND SWEEP™ Kaleidoscope inven- 
tion creates new sound sensation. See 

rds, Tapes, Radio come to life. FREE 
Write TESON Co., P.O. Box 1962, 
Newport, OR 973 


FREE! FREE! FREE! FREE! FREE! ui 

ui THOUSANDS OF SURPLUS 

ua ELECTRONIC PARTS. £ 

is ‘SEND FOR OUR NEW ui 
1983 PARTS CATALOG 

"905 S. Vermont Ave 

= P.O. Box 2040¢ 

Los Angeles, Cal. 90006 E 


COMPUTERS 


FOR the latest computer hardware, soft- 
ware and supplies at competitive prices, 
send $2.00 for an over 600 item catalog. 
Powell and Associates, 104 E. Moroes 
Bloomington, Il 61701 


FREE Timex/Commodores/TI99-4A pro- 
gams! SASEsicatalogs. Inexpensivel 
5222-S8, San Diego, Cali- 

fornia 92105. 


TH-99/4A owners. Send for free list of 
new and exciting, low cost software, Enter- 
prises, Box 124, Hicksville, NY 11801. 


VIC 20—Complete series of quality edu- 

cation programs, all under $15. For free 

brochure, write: Schoolmaster Program- 

ming Company, Box 194, Pomona, CA 
1 x 


RELIABLE MICROWAVE TV ANTENNAS 
2.1 to 26 GHz 
Frequency Range 
340b System Gain jor Greater] 


COMPLETE SYSTEM 
Dish Style $ 99.95) 
S&W ELECTRONICS 


(801) 295-1166 


SPECIAL QUANTITY PRICING 
Denies Wanted - COS 


CABLE TV 


Converters & Descramblers 


WE HAVE THE LARGEST SELECTION OF JERROLD 
CONVERTERS & DESCRAMBLERS. SUCH AS: 
JERROLD GATED SYNC (58-3), OAK SINEWAVE 
(N12) DESCRAMBLERS, JERROLD 61 CHANNEL 
REMOTE CONTROL CONVERTER WITH 
DESCRAMBLER DRX3-DIC-105. PLUS OTHERS. 


DESCRAMBLER KITS 


Cable TV Descrambler Kit..$39.95 


We aiso have a larg: 


ction of cable TV 
Kite include ai pi 


and complete instructions. Send for our 


"d pc board 
on cable and subscription TV equipment & 


Informative Catalog $2.00 


J & W Electronics, Inc. 
P.O. Box 61-T 


Cumberland, RI. 02864 


CB RADIO 


CB Radio Books, Kits, Modifications, 
Catalog $1.00, Refundable. APS, POB 
== Newport, RI 02840. 


MODIFICATIONS, conversions, 
lans, kits. Caah P CBCI, Box 


bu ', Phoenix, AZ 


SOFTWARE for Atari, CBM64, & VIC 20. 
Free catalog of educational games, word 
processing, spread sheets, business, ete 

‘omputer Konsultants, P.O. Box R, Lake 
Grove, NY 11755. (516) 981-2925, 


COMPUTER TABLE: Profe 
ity, bars B es Free brochure í (SASE), 
32" x 24' $79.99 FOB, 46" x 24" $99.99 FOB, 
D P.O. Box 728, Hales Corners, 

53130. 


TRS-80 COMPUTER DISCOUNTS. 
Lowest prices anywhere. Free price list. 
Radio Shack. 175A N. Delsea Dr. Vine- 
land, NJ 08360. 800-257-0426. 


RECORDS, TAPES, etc. 


RECORDS - TAPES! Discounts to 73%; 
all labels; no purchase obligations; news- 
letter; discount dividend certificates; 100% 
guarantees, Free details. Discount Music 

lub, 650 Main Street, P.O. Box 2000, 
Dept. 4-0983, New Rochelle, NY 10801. 


SUBLIMINAL 

TECHNIQUES 
© Stop Unwanted Habits € Personal Pressures 
Gain Health € Conlidence € Success & 
much m why SCWL Techniques are 
soning AO EATEN popu ome 
Bonos = Send Today or eset FREE 
brochure. Midwest Research, 8518, Pgh 
Road, Suite 203-24 Pontiac, Mich, 48054 


VIDEO EQUIPMENT 


VIDEO MOVIES. E) imaginable! 
Bargains! Catalog $1.00. Tower, Dunkirk, 
MD 20754-0213. 


SAVE: on Sony/Toshiba wholesale plus 
10%. VCRs, TVs, HVCs in factory sealed 
cartons. Price list $1 refundable on first. 
order. Quality Electronics, 155 East 55th 
Street, New York, NY 10022. 


MUSICAL INSTRUMENTS 


FLUTES-SAXOPHONES. Best quality! 
Catalog $1.00 includes 50% discount cer- 
tificate. Interpro, Coupeville, WA 98239. 


CATALOG for makers, repairers of 
stringed instruments. Imported tone-w 
tools, parts, accessories, strings, cases. Fine 
European instruments and bows. Catalog 
50¢, includes 10% discount certificate. In- 
ternational Violin Company, Ltd., Dept JU, 
4026 W. Belvedere Ave., Baltimore, MD 
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SONG WRITERS 


PC SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway Music, Box 
7438-PS, Sarasota, FL 38578. 


BUSINESS OPPORTUNITIES. 


PROFITABLE Mailorder Business at 
home. Free information. JnG Products, 485 
Calle Higuera #PS, C. illo, CA 93010. 


PROFITABLE HOME BUSINESS Start 
our own! Free Details. SFS, 100-484 
‘enwood, Champaign, IL 61821. 


MONEY SECRETS 
HELP People and businesses get mone 
Easy home business. Fantastic profits. No 
experience — own hours. Continuous as- 
sistance, Free Details: DFC, Dept. 11-G-9, 
1145 Reservoir Avenue, Cranston, Rhode 
Island 02920. 


PIANO Tuning learned quickly at home! 
Free information. Empire School, Box 1014, 
Jupiter, Florida 33458. 


RECONDITION Junk Automotive Bat- 
teries. Proven money-maker! Easy home 
business, Free Facts. J&M, 771K, Battle 
Ground, Washington 98604. 


VENDING Machine. No selling. Routes 
earn amazing profits. Big Catalogue Free. 
Parkway Corporation, 1930PSB Green- 
spring Drive, Timonium, Maryland 21093. 


MAKE PVC Pipe Furniture. Proven 
methods create exceptional income! Easy, 
spare-time business. Free report. J&M, 
771P. Battle Ground, Washington 98604. 


RINGS, WATCHES, JEWELRY — 600 
rcent profit. Free sales kit catalog. Spot- 
light/2055, 156 5th Avenue, NY 10010. 


MAKE BIG MONEY REPAIRING WIND- 
SHIELDS, and plate glass! Earn up to 
$50,000 yearly. Send for valuable free re- 
port. Glas-Weld Systems, Box 5755C, Bend, 
OR 97708, 503-388-1156. 


MAILORDER Opportunity! Start profit- 
able home business without experience or 
capital. Write for free book, plus details. 
Mail Order Associates, Dept. 795, Mont- 
vale, NJ 07645. 


BANISH UNEMPLOYMENT FEARS 
FOREVER. Free information regardin 
seven different programs for home base 
businesses, Write: CISCO HOUSE, Suite 
103, 845 West Robinson Street, P.O. Box 
2006, Carson City, Nevada 89702. 


PROJECTION TV... Make $$$'s assem- 
bling Projectors .. . Easy . . . Results 
comparable to $2,500 projectors . . . Your 
total cost less than $20.00 
LENS & Dealers information $17.50 
Illustrated information FREE . . . Macro- 
comaaax, Washington Crossing, Pennsyl- 
vania 18977. Creditcard orders 24 Hours 
(215) 736-2800 


IEPAIR HYDRAULIC JACKS —Free 
details, Hydraulic Parts Supply, 
Box 4157, Brownsville, TX 7852 


MAKE MILLIONS: IFACTURING. 
Batteries, Supplies Available. Everlast, 
Box 365, Bogota, NJ 07603 


PRODUCE Beautiful Copper or Brass 
Signs. Fast, Inexpensive, fitable. De- 
tails. Signet, 50 High, SuiteLL7-A, Buffalo, 
NY 14203. 


TAKEPICTURES for profit. Photomoney, 
14589M West 32nd, Golden, CO 80401 


$100,000 OPPORTUNITY. Manual 
shows scrap trade secrets. DKSF, Box 
2347, Vero, FL 32961. 


$1000 WEEKLY Home Business Di- 
rectory Details. Box 2019-PS, New York, 
NY 10163. 


$500.00 WEEKLY Recycling Discarded 
Tires! (Stamp Appreciated). LaVallee's, 
Fountain, FL 32438. 


“MAKE MONEY FISHING” information 
$3. ETS, Box 33178, Tulsa, OK 74135. 


FREE Book, “204: 
terprises.” Fabulous “unknowns, 
inflation income. Haylings, Carlsbad, CA 
92008. 


HUNDREDS Weekly Possible For Ten 
Hour Work Week!! Guaranteed Home 
Business . . . Start Immediately! Free In- 
formation-AHV, Box 1028-C9, Kalaheo, 
Hawaii 96741. 


$40,000 ON 1/3 ACRE! New Hydro- 
ponicsinexpensive, pleasant, practical. Free 
information. Planter's, Box 1657. Bren- 
ham, TX 77833. 


NEW Luxury Car without cost! Write: 
AMCO 15, 1601 Main, Plainfield, IN 46168. 


YOU can make money wholesaling free 
details. Brokerage, 109E Circle, Burns, TN 
37029. 


CASH MACHINE. Start yours now! Free 
details. Valmar, Box 6688-7, Lincoln, NE 
68506. 


$100.00 + DAILY! Reconditioning used 
car batteries. Secrets others don't tell. Free 
Information. Battery Outlet, Hickory, NC 
28603. 


CONCRETE Block Machinery; Catalo 
$1.00. Route One, Box 95, Rapid City, Sout! 
Dakota 57701. 


$92.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 25e (Re- 
fundablel, Woodwins, Bridgewater, MA 
02324. 


SELL SENSATIONAL LOW-COST BUR- 
GLAR ALARM. Lightning seller. Excep- 
tional Margin. Samplesfortrial. Northwest 
Electric-PS9, Box 1046, Mitchell, SD57301. 


TAKE Catalog Orders. We drop-ship 2500 
best-selling specialty products. Lowest 

low wholesale prices. Immediate deliv- 
ery. Spectacular home business opportu- 
nity. Free Book. SMC, 9401 De Soto Ave., 
Dept. 28-32, Chatsworth, CA 91311 


) ELECTRONIC 
ASSEMBLY BUSINESS 


Start home, spare time. Investment knowledge or 
experience unnecessary. BIG DEMAND assembling 
electronic devices. Sales handled by 
professionals. Unusual business opportunity 


FREE: Complete iusrated litre 
BARTA, Box usi — m 
Walnut Creek, Calif. 94597 


FUN, INEXPENSIVE, PORTABLE. EASY - 
NO TRAINING NEEDED. ANY MESSAGE 
IN MINUTES. Get FREE DETAILS. P. O. 
BOX 22791 (LM), TAMPA, FLA. 33622. 


IMPORT-EXPORT opportunity, profit- 
able world-wide, mail order business from 
home, without capital. We ship plan for no 
risk examination, Experience unnecessary. 
Free Report. Mellinger, Dept. H2699, 
Woodland Hills, CA 9136 


CAN EARN YOU 
$1000/WEEKI Immediate cash, super- 
vising teens demonstrating our crowd- 
grabbing products for local stores. Free 
letails! J & R, Dept. CPS-9, Bridgewater, 
lowa 5083 


GET RICHI! Secret law smashes debts— 
brings cash and credit! Details FREEN 
WealthKit-S, Billings, NY 12510. 


MAKE Rubber Stamps. Highly Profit- 
able Business. Free Details. Stamper, POB 
22809(LMC), Tampa, FL 33622. 
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HUNGRY PEOPLE 


ACT NOW! For details, write or call: 
BOX 842, BELLMORE, 
XY. 11710, (516) 249-9021 


VINYL'S Where The Money Is! Profes- 
sionally repair, refinish, recolor furniture, 
luggage, car tops. Quick, easy. Two smali 
$20 jobs a day earn you $1,000 a month. 
Homes, cars, offices, restaurants, unlim- 

customers. Start earning after a few 
days practice. Sensational details free. 
VIP, 2036 Montrose, Chicago 60618. 


BELTS And Buckles. Complete Line 
Fast Sellers, including Westerns, Truckers, 
Motorcycles, Wildlife, etc. Big Profits. Com- 
pa dealer set up. Catalog $1.00. Anchor, 

3958-BPS. North Providence, R102911. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American ining School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


Y inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without In- 
vestment write: Businesses, 92-P Brighton 
11th, Brooklyn, NY 11235. 


BUMPER Sticker Printing Device. Cheap, 
Simple, Portable. Free details Bumper, 
POB 22791(LMC), Tampa, FL 33622. 


PROFITABLE Gold Foil Printer. Person- 
alize business cards, pencils, matches. Free 
Details. Gold, POB 24986(LMC), Tampa, 
FL 33623, 


SCRAP - Recycle - SELL 
FOR $25.00/POUND! Free information: 
Industrial Scrap Yard, PS9, Box 127, Alex- 
andria Bay, New York 13607. 


SOLAR Heating -med quickly at 
home! Free information. Empire School, 
Box 1014s, Jupiter, FL 33458. 


be a TAX CONSULTANT 


Income unlimited in full or part time home business 
preparing tax returns in busy tax season, plus year- 
round monthly fees to $50 from business tax service. 
No bookkeeping experience needed. We train you at 
home, help you start. Accredited Member NHSC. Free 
‘erature. No salesman will call. Vet Approved. Nation- 
al Tax Training School, Monsey, 1JQ N.Y. 10952 


MONEYMAKING 
OPPORTUNITIES 


STUFF your billfold not your bosses new 
leasant workable plan $2.00. Robert 
Bratton, Box 18224, San Antonio, TX 78218. 


$25,000.00 In Your Spare Time. Home 
electroplating manufacturing business. 
Details Free: Write, Peterson, Room MC- 
3-MK, 1512 Jarvis, Chicago, IL 60626. 


700,000 BARGAINS, Mail Order, 
Home Businesses, Free Details. American 
Moneymakers, Box 8356PS, Tampa, FL 
33674. 


GET RICHI! Secret law smashes debts 
- - - brings Cash credit! FREE report!! 
WealthKit-S, Billings, NY 12510. 


PROFITABLE Gold Foil Printer. Person- 
alize business cards, pencils, matches. Free 
Details, Gold, POB 24986/LLD), Tampa, 

623. 


ATTENTION! OPPORTUNITY KNOCKS! 
Riches in Imported Goods. RUSH $3.00, 
SASE: Titan International, Dept. A, Box 
79745, Houston, TX 77279. 


$$$ LEARN CLOCK REPAIR $$$ 
Free Information Write: School of Clock 
Repair, Rm. 10 Squire Village, 7 Cam- 
bridge Ct., Toms River, NJ 087! 


EARNSS build your own saw sharpening 
machine. Free information. Sharp-eze, P.O. 
Box 6004, San Bernardino, CA 92412 


ENDLESS OPPORTUNITY MAILI! 
$1.00. Lace, Dept. PSC, Menominee, MI 
49858-0392. 


YOURS FREE! Get your free copies of 
Opportunity Magazine today without obli- 
gation. Make extra money increase your 
spending power absolutely free! Write: Op- 
portunity, Dept. 997, 6 N. Michigan, Chi- 
cago 60602. 


LEARN The Secrets of Repairing Junk 
Batteries. “Fabulous Profits". FIRST ES- 
TABLISHED COURSE. Apex Engineering, 
5454 Bolsa Road, Atascadero, CA 93422. 


EMPLOYMENT 
INFORMATION 


LEARN DOMESTIC Refrigeration 
$50,000 per year no more layoffs. Fran- 
chised opportunity. Post, Box 19931, Hous- 
ton, TX 77024. 


OVERSEAS... $20.000-$60,000 +. Free 
Report! Employment, Box 19760-FI, India- 
napolis, IN 46219. 


AUSTRALIA WANTS YOU! Jobs! 
Pay! Transportation! Newest Handboc 
$2.00. Australian International, | 
19107-FI, Washington, DC 20036. | 


Details!! Saudi Arabian Empl 
ment!! LEAHY-109, 3047 Hawthor 
Northeast, Washington, DC 20017. 


GOVERNMENT JOBS - Thousand: 
vacancies must be filled immediate 
$17,634 to $50,112. Call 716-842-6000, 
3974. 


OVERSEAS EMPLOYMENT. Earni 
to $85,000 tax free! Openings world wi 
Free information, Rebs, P.O. Box 1221. 
Opelousas, Louisiana 70570. 


OVERSEAS JOBS! $20,000-$60,000 

up! CALL NOW! (317)-839-1712 Ext. 3 
HELP WANTED 

WORK AND TRAVEL FREE! 

Cruiseships and airlines need help, all. 

cupations. For information call: 662.9 

0426 Ext. 900. 


$1200 MONTH raisin, 
Details $1.00. LAI 


ig rabbits for, 

\BORATORY ANI 
Box 2467S, Grand Rapids, ory arom 
SPECIAL SERVICES | 
INFORMATION On Anything. Fergu 


Research Specialists, 60-15 ‘Woodside A 
nue, Woodside, NY 11377. l 


AGENT WANTED | 


NEED cash now? Earn cash now 
Mason Shoe orders from friends, neigh! 
relatives. No investment or risk. It's e 
Call Toll Free 1-800-826-7030, Ext. 1 
in WI 1-800-472-7003, Ext. 156, or wr 
Mason Shoes, K-747, Chippewa Falls, 
54774. 


REMAILING SERVICES 


REFORWARDING LETTERS FR 
PHILADELPHIA, $1.00 Write: Geo 
Clemick, 2072 Hansell Drive, Bensak 
PA 19020. 


CONFIDENTIAL Mail Receiving/F 
warding. Mail Drop, Box 18039PS, Orlan 
FL 32860, 


LOTTERIES 


WIN MILLIONS in Canadian Gove 
ment lotteries. For free information wr! 
Canadian Gold Club, P.O. Box 324, S 
don A, Windsor, Ontario, Canada N 
6K7. 


WIN MILLIONS in Canadian lotteri 
Free details plus FREE TICKET Ol 
Lucky Buck (PS), Box 171, Station 
Toronto, Canada M6M 42: 


WIN MILLION DOLLARS prize mon 
Details. Empire, 323 Franklin, Suite 8 
E-36, Chicago 60606. 


AUTHOR'S SERVICE 


PUBLISH Your Book! Join our succe 
ful authors. Publicity, advertising, beat 
ful books. All subjects invited. Send 
fact filled booklet and free manuscript 
port. Carlton Press, Dept. PSU, 84 Fi 
Avenue, New York 10011. 


EDUCATION & INSTRUCTIO! 


COLLEGE Students!—Improve grad 
— Termpaper catalog — 306 pages 
10,278 titles — Rush $1.00 — Resear 
11322 Idaho, #206KR, Los Angeles, 900 
(213) 471-8226. 


LOCKSMITHING, Universal School 
Master Correspondence And Shop Tra 
ing. Box 214652, Sacramento, Califor 
95821. 


PREPARE to better handle your bu 
ness, political and social opportunities. 7 
Blackstone School of Law has met the | 
training demand for almost a centu 
Information: 307 No. Michigan Ave., C 
cago, IL 60601 


"JET/GAS TURBINE CAREERS! 
Homestudy courses—theory, maintenan 
overhaul. AMERICAN JET SCHOC 
Berit PS-3, Darby, Montana 59829. (4! 
349-2100. 


RESEARCH SPECIALIST will find a 
correspondence course for you. Vocatioi 
Self-Study Modules. P.O. Box 30603, ( 
lumbus, Ohio 43230. 


SCH WORLD WIDE COLLEGE OF 
TIONEERING, INC., World's Largest. 
Catalog. Approved for VA. Modern 
ion Library “FREE” with enrollment 
123-5242, Col. Gordon E. Taylor, P.O. 
149, Dey Mason City, 


TENT COURSE teaches application 
ng. bola o. Box 59072. Chicago. 
[ 


EE Lifetime. Ordination. Become 
lain, Missionary Evangelist, Bishop. 
/44-PS, McKeesport, PA 15134. 


IMMEDIATE Loans to deserving individ- 
uals refused elsewhere. Many plans in- 
cluded. Try us! Associates. Box 98-P3. 
Brooklyn, NY 11235 


BORROW $25.000 "overnight. 
pose. Keep indefinitel: 
cess Research. Box 1 
Indiana 46219. 


"Any pur- 
Free Report! 


i9-FI. Indianapolis. 


PRINTING SERVICES 


THERMOGRAPHED Business Card: 
Free Samples. PJ. Box 134. Barberton. OH 
4421 


OLD GOLD, JEWELRY 
WANTED 


BORROW 5: 
eligible. Repay 
house - 508PS, 
CA 94102. 


.000 without interest! All 


EE 120 page Career Opportunities 
hows how to train at h 

jobs. Granton Institute, 
treet West, Toronto Canada. 


ARN WHILE ASLEEP! Astonishing 
Method! Strange Catalog Free! Auto 
‘tion, Box 


lors, Masters, PH.D.s Free re- 
ng details. Counseling. Box 389 PSS. 
n. CA 92680. 

NDLE YOUR OWN LEGAL AFFAIRS. 
Paralegal. Accredited Attorney In. 


ern € Drawi 
Boca Raton, FL 3:427. (3051: 


ARAB BUSINESSMEN Have Money To 
Buy & Invest. Top Finders Fees Paid. Int. 


Middle t Assoc., 983P 8291 Flaxman. 
Huntington Beach. 

GUARANTEED LOANS up to 900. 
Complete refund if refused. (For informa- 
tion and appl . RUSH $4.00 t 
Loans, #116 Congress, Austin 


nd stamped envelope. 
Grand Prairie. Texas 


Financial, Box 5487 IPS). Richa 
son. TX 75080. 


WINEMAKING 


RN $600 + WEEK! Get your 
nercial Radiotele| hone Licet 
nexpensive! Ele 
tails. COMMAND. D-102, Box 2223, 
94126. 


NSTANT MEMORY 


hot, simple me ul acquiring à powertul 

a No memorization, no Mywris Release your 

graphic memory. Learn "how" you remember, 

Y you gel Discover your arl abi 1 

ll everthing. Send for free information to 
INSTITUTE of ADVANCED THINKING 

ASPS ViaLaPaz, Pacific Palisades, CA 90272 


CARTOONING, 


SIGN PAINTING 


DERN Cartooning Tonghi by Mail. 
for Free Brochure, Cartoonerama, 
Branford, CT 06405. 


Catalogue. 
entertown, MO 3 


Fun and Money!!! Free 
Box 40614B, Detroit, 


WINEMAKERS—BEERMAKERS F' 
Catalog, Fast S Lar 
Kraus. Box 7850-N Independence. 
64053 


. Equipm 
Box 188-PS, Cassel 


FREE ENCYCLOPEDIA WINEMAKING 
verma Equipment In 
8, Rochester, NY 


IRMAKERS 
Fresh Stocks. Fast Service. "'atalog. 
O'Brien's, Box 


BEERMAKERS! Free Spec 
Newsletter. William's, Box 461-P9 
land. 


DETECTIVES 
TECTIVE Profession, easy home study 
apel pin. ate, future 

ssional Investigators Training School. Single Samples. Free 
CB, PO. Box 41 Los Angel ails. Worldwide Bargainhunters. Box 
41 )-B. Holland. MI 49: 
IGERPRINTING - exciting scientific 
r. Home study course teaches every- | Snowmobile, Small Engines. 2 
Certificate on. completion. Many log”. Manufacturer's Suppl: Box 1 TPS: 


ngs: prepare now. Professional Inves- 
ws Training School, Dept. FP. PO. 
Los Angeles, CA 90041 


IVATE DETECTIVE or FINGERPRINT 
INICIAN training. Learn at home 
and easil al aids, de 
e kits, badge, Diploma Infor- 
n. GLOBAL SECURITY, Box 191 PS. 
ver, MA 02339. 


LOANS BY MAIL 
IANSS On signature To — 


100.000! 


Rockaway, New York 11518. 


A, MASTERCARD! LOANS! 
d)! Nobody Refused! Am 
3909 South Boulevard. 
otte, NC 28209. 


BORROW FROM HOME 
amount. an 


worthwhile purpose. 


ist every way 

k e Details: DFC. 
“9, 1145 Reservoir Avenue. 
ton, Rhode Island 0: 


RROW By Ma 


'e Details! MBG- 


j. Box 2288. Sandusky, OH 44870. 


ARANTEED LOANS up to $5000 
lete 


'efund 
#116 
T8745. 


refused. RUSH $4.00 
S. Congress, Austin. 


Dorchester. WI 5442: 


FULL COLOR GENERAL MERCHAN- 
DISE DISCOUNT CATALOG. Up to 80%: 
off on famous name brand products. Save- 
co. WA 99115. 


RUBBER STAMP 


Order “CUSTOM MADE” 


RUBBER STAMPS 


UP TO 4 LINES only $300 
(Max.30 letters perline) aa. ppa. 


HYPNOTISM 


FREE Hypnotism. Self-Hypnosis. Sleep 
Learni ng Catalog! Drawer PS400. Ruidoso, 
NM 883 


FREE Hypnotism. Sleep Learning Publi- 
cation DLP. Box 487. Anaheim. CA 92705. 
SUBLIMINAL HYPNOSIS TAPES! Frec 


Catalog. Advanced Systems—PS10. 13906 
Ventura. Sherman Oaks. CA 91423. 


HIGHEST CASH for Gold. Jewelry. Gold 
Teeth. Rings. Diamonds. Watches. Silver. 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Pre 
cious Metals. 6 E. Monroe. Dept. 15’ 
Chicago. 6060: 

TAKE NO CHANCES. Deal with old 
most reliable firm in old gold busin 
tablished 1934. We buy Gold. 
Platinum. Diamonds. Highest Cas 


WATCHES, CLOCKS— 
SALES & SERVICE 


LCD watch 
alogue $1.00. Reliant, 
eungwan. Hong Kong. 

KIENZLE Battery Cl 
(Quartz) and accessories. Free 
orth American, Box 77-BJK 
Illinois 60021 


OF INTEREST TO ALL 
Mast 


0. Penwatch, 
PO 


Box 


k Movements 
rice list. 
"ox River 


. othe: 


Detail 
^. Box 


ple. credit 
Send saise; Inflation Reports. 
148, Los Angeles, CA 90060. 


MESSIAH PROMISED LIFE TO THE 

OVERCOMER. Send for your tree 
copy of "The Psychology of Purity & 
Chastity” to: Schizophrenics Interna- 
tional, P.O. Box 50456, Ft. Worth, TX 
76105. 


FOR INVENTORS 
DON'T PATENT vour 


De 


entation to industry and exhibition 
1 technology exposition. Call 1- 
050. Ari . 1-800-3 5 
Ext. 831. Or Write: 
INVENTION MARKETING INC-PS 
701 Smithfield Street 
Pittsburgh, PA 15222 


NONPROFIT foundation helps inventors. 
Widest range of services, Free recording 
forms. Free evaluation, Affiliated Inven- 
tors Foundation. 501-À lowa. Colorado 
Springs. CO 80909 


INVENTORS: If you have an invent 
for sale or license, 
laining how we 


n 


write for free booklet 


PATENT/TRADEMARK SEARCHES 
Does your idea merit protection? Let our 
firm. which includes former Patent Exam- 
iners, review the records of the U.S. Patent. 
and Trademark Office. Report and legal 
opinion provided. Patent searches $100. 
ademark searches $40. Submit fee with 
search request. 

CLOSE & HERSH 
Patent and Trademark Attor 
uite 1200 
1000 Connecticut Avenue. N.W. 

Washington. D.C. 20036 

2: 293-1110 


INNOVATION Centre associated with 
University of Waterloo provides assistance 
to INVENTORS in: Development. Patent- 
ing. Licensing, Marketing and Financing. 
Canadian Industrial Innovation Centre. 
Dept. PS3. Waterloo, Ontario. Canada N2L 
3L3. 


INVENTIONS WANTED 


FREE HYPNOTISM! Self hypnosis, habit 
control publication! NNC Labs. Box 74-PS. 
Merrick, NY 11566. 


INVENTIONS Wanted. Free Information. 
INVENTION MARKETING SALES, 5515 
Lovers. Suite 144-B. Dallas TX 75 


EARN ROYALTIES, NUPRODUX INTER- 
NATIONAL, 1377 K 141, WASHINGTON, 
DC 20005. 


INVENTIONS, IDEAS, NEW 
PRODUCTS WANTED FOR 
presentation to industry and exhibition at 
national technology exposition. Call 1-800- 
"6050. Arizona. 1-800. 0458. Ext 

31 Or Write: 
INVENTION MARKETING INC-PS2 
701 Smithfield Street 
Pittsburgh, PA 15222 


INVENTIONS WANTED. 


FREE CONSULTATION o NO IDEA TOO SMALL. 
Disciosure regsaton. Potential cash or toyates 
manuiacturers soaking new doas. For tre rfomaton 
Snow o regie your dee, calor wa. 


AMERICAN INVENTORS CORPORATION 
82 Broad Street, Dept. PS 
Westfield, MA 01085 — (413) 737-5376 


A Fee Based. Company. 
Offices Coast to. 


GOOD EATING 


$ 
York, NY 10021 

TREASURE FINDERS, 

METAL DETECTORS 


FIND old coins, jewelry 
New patented revolution 
'atalog. Gardiner. 4729L 
nix, AZ 


705 MISCELLANEOUS 


ORNAMENTAL [ron designs, Book of 
1600 beautiful pr. designs for rail- 


gold nuggets. 
y device. Free. 
7th Ave.. Phoe- 


VACUUM CLEANERS “Di 
"New" Rainbow $2 
Queen. Comp: 
Warehouse, 702. 
T8157. 
BETTER HEALTH 
PUREST WATER [rom HOME DISTILL- 


ER, WATER WISE, Box 45981, Centerhill, 
(800087: 


EW Barbeque Rollbeef recipes 
send now. Four "H' 
uite 184, Dia- 


PERSONAL 
GOD Wants You. F 


Information. How. 


To Become A Minister. W.C.L., Box 26, 
Joeiton, TN 37080. 
HEARING AIDS 

HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
‘Terms Arranged. AE d Rockford, 
IL 61104 foll Free 

FREE Hearing Aid catalog. All-in-the- 


ear and other models. Huge savings. Bat- 
teries too. No salesman. Rhodes, Dept. 69- 
R. Brookport, Illinois 


BRAND Names at Dis 
Barron Company, RR7P, 
NY 1286¢ 


SAVE $200 +. Name Bri 
men. Free Catalog. Dept 6! 
N. 3rd, DeKalb, IL 60115 


HEARING Aids From $89.50 — 30 Day 
Trial Gigantic Savings On Batteries, Write 
For Free Gift Offer And Brochure Today. 
Electronic Products, Box 2005-PS, Pinellas 


No Sales- 
J & M, 329 


Q HEARING AIDS 
* i2 PRICE CATALOG FREE! 


I| SUPER SAVINGS! Newest. Finest. All 
p VES, Buy DIRECT & save up to HALF! 
lo salesmen. Sold by AIR MAIL on 
Hin TRIAL. FREE Catalog. Write: 
MONEYSAVERS, 
9530 Langdon Ave., 


Cal. 91343 
California. 
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Popular 


Science 


901 Improve Your Bathroom You can trans- 
form your bath into a whole new world of bath- 
ing pleasure. This full-color booklet shows uses 
and benefits of Alsons Corp. Personal Showers. 
It features the new Shower Glide, an easy-to- 
install device that provides perfect showering 
height for every family member and. is adapt- 
able for new and existing installations. Free 


902 RechargeableDrill-Driver A brochure from 
AEG Power Tools describes the features and 
specifications of the company's cordless drilling- 
and-screwdriving tool. It includes detailed infor- 
mation for countless applications. Free 


903 Multi-useLight The original high-intensity 
rechargeable flashlights are illustrated in this 
booklet from Aztec Aviation. Complete data and 
prices on the entire Streamlight line are included. 
Streamlights are ideal for security, industrial, and 
camping use. Free 


904 Merchandise Catalog This fully illustrated 
L.L. Bean catalog features quality apparel and 
footwear, dependable sporting equipment, fur- 
nishings for camp or cottage, and unique, use- 
ful gift items. L.L. Bean offers practical and 
functional merchandise at reasonable prices. Free 


905 Dimensional Measuring Instruments The 
Shop Tool Manual Supplement from Brown & 
Sharpe describes new measuring tools, including 
microprocessor-based digital-reading univer- 
sal calipers, dial test indicators, micrometers, and 
other precision gauges for high-accuracy dimen- 
sional measurement. Free 


906 Knife How-to This booklet published by 
Buck Knives offers knife history, with helpful 
pointers on how to sharpen a knife, field-dress a 
deer, skin and fillet fish, and much more. Free 


907 Telescopes and Spotting Scopes Acom- 

prehensive 12-page, full-color brochure from 

Bushnell Optical describes a wide range of sco 
genas and uses and includes a selection guide. 
ree 


908 Money-Saving Vehicles This color bro- 
chure presents the new Super Bronc II trail bike, 
the Tryke, three- and four-wheel Ys-ton dump 
trucks, tillers, log-splitters, row-crop adapters, and 
power sprayer. From Carl Heald, Inc. Free 


909 En Knock Eliminator Carter Automo- 
tive describes the theory and operation of the 
automatic knock-suppression system in its new 
brochure. One model works on all cars and light 
trucks and can be adjusted for proper knock 
sensitivity. Free 


910 RV Products This detailed information 
brochure from Coachmen includes floor plans, 
descriptions of features, and color photographs 
of exteriors and interiors for all Coachmen recre- 
ational vehicles. Free 


product 


911 Passive Solar Cornerstones offers state- 
of-the-art-software design tools, hands-on 
house-building courses, hard-to-find books, and 
specialized training for energy professionals— 
all detailed in this catalog. Free 


912 Catalog of Values This 48-page full-color 
catalog from Edmund Scientific Co. details un- 
usual values in optics, watches, solar energy, 
weather instruments, magnifiers, magnets, and 
physical-fitness equipment. It's designed for 
hobbyists, gadgeteers, and students. Free 


913 Trouble-Free Tank An information pack- 
age from Fillpro Products presents the no- 
nonsense approach to trouble-free toilets. See 
how easy it is to repair toilets, eliminate noise, 
and save water. Free 


914 World's Finest Saw Blade This 20-page 
booklet from Forrest Mfg. Co., Inc., is for only 
the most serious woodworkers. It describes the 
company’s carbide-tipped saw blade, which costs 
$162. The blade cuts all wood materials flaw- 
lessly smooth and eliminates sanding and splin- 
tering. $1 


915 Brazing Torches These two brochures 
describe two general-purpose and industrial braz- 
ing torches that produce intense flame temper- 
atures of up to 3,700 degrees F. High-performance 
and safety features are described. From General 
Regulator, Inc. 50¢ 


916 Easy-to-Sail Boats This four-color bro- 
chure highlights these easy-to-sail, easy-to- 
transport, and easy-to-maintain Snark Sailboats, 
manufactured by Kransco Inc. Free 


917 Boat Protection The Partner Il brochure 
and catalog from Mooring Products of New En- 
gland explains how you can protect your boat, 
recreational vehicle, home, or mobile home. The 
safety system will protect you from gas fumes, 
fire, intruders, high water, low-temperature prob- 
lems, and more. Free 


918 Swinging WoodPatioDoor An eight-page 
full-color catalog from C-E Morgan describes 
wood patio doors that swing in rather than slide, 
for smoother operation, reduced heat loss, and 
improved security. Two- and three-door units are 
all made in replacement sizes to simplify instal- 
lation. 25¢ 


919 High Security Locks A two-page descrip- 
tion with specifications of locks by Segal—the 
originator and lsedipg ipariutecr oe of the verti- 
cal dead bolt—describes jimmy-proof and pick- 
resistant models. From New England Lock & 
Hardware Co. Free 


920 Boat Shows Information on upcoming 
fall boat shows in your area—shows that offer 
savings on boats and related equipment—is 
available from the National Marine Manufac- 
turer's Assn. Free 


Booklets, catalogs, and folders listed below pro- 
e reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


921 Trailerable Aluminum Boats Sea Nymph's 
24-page catalog describes its complete line of 
boats, including canoes, johnboats, car-toppers, 
and deluxe bass and pike boats—all with model 
numbers, specifications, and other details. Free 


922 Humidification and Air Cleaning Two in- 
teresting booklets from Research Products Corp. 
give information on improving the indoor home 
environment—one book discusses relative hu- 
midity and gives pointers on purchasing humidi- 
fiers; the other describes air cleaning, along with. 
data on common pollutants and how to control 
them. Free 


923 Prefabricated Sunspaces — You'll enjoy this 
16-page glossy brochure describing the many 
ways to Beautily and expand your home for less 
than conventional construction. Units come in 
standard prefabricated kits or are customized to 
your specific needs. They are built stronger to 
last longer by Sun System. Free 


924 Rugged Pickup Trucks This full-color bro- 
chure from DFS features Toyota's tough, depend- 
able trucks—everything from sporty SR5s to 
rugged 4 x 4s. Free 


925 Wood Lathe The new catalog from Tool- 
Maker Corp. describes its line of wood-lathe kits. 
The kits produce inexpensive bench-top lathes 
with an eight-inch swing. Free 


926 Replacement Windows This brochure 
from Marvin Windows details replacement of 
windows without the bother of fit-kits. It explains 
how to select and install windows in 12 easy 
steps. It also contains energy-saving features and 
case histories. Free 


927 Aircraft Designs Get over 120 unique 
ultralight and light aircraft designs in this book- 
let from Ultralight Flyer/Western Flyer. It in- 
cludes three-view drawings, specifications, and 
location of designers. Most craft can be flown 
without a pilot's license and can be stored in 
your garage. $5 


928 Over and Under Guns A 12-page, full- 
color catalog with descriptions and specifications 
of the Valmet Sporting Goods double-guns from 
Finland, lists 20 interchangeable barrel sets. $1 


929 Solar Greenhouses This color catalog 
from the Vegetable Factory provides information 
about a double-wall greenhouse with a heat- 
storage system that may qualify for a $40 fed- 
eral energy tax credit. The greenhouse comes 
in many models and sizes, or you can receive 
just the solar panels to build your own. $2 


930 Beautiful Wood Finishes A color booklet 
that enables anyone to create professional 
finishes the first time, with all woods? This one 
from Watco-Dennis Corp. describes how one ap- 
plication of its finish primes, seals, hardens, 
protects, and beautifies. Free 
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Please send cash, check, or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks' delivery. 
eee 


E POPULAR SCIENCE P.O. Box 322, Dalton, Mass. 01226 THIS COUPON EXPIRES NOV. 30,1983 8 
i Note: Poeuuan Science Massachusetts address is for Product Information only. 1 
Please send the items checked below. | am enclosing $1 handling char, 
i (any number of items) plus amount required fo priced fenis. 5 1 AM ENCLOSING H 
for priced items 

d [1901 [1906 0911 [1916 0921 [1926 $ p I 
p 0902 [1907 [1912 0917 O 922 [1927 $5 $1 for handling I 
I 0 903 L1 908 [1913 [1918 25e [1923 [1928 $1 $ TOTAL REMITTANCE 1 
p C904 [1909 [1914 $1 [1919 O 924 [1929 $2 I 
g 0905 0910 [1915 50¢ 0920 0925 0930 1 
l Name (please print) l 
E Address City & State. Zip. H 
[| 
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Security Sale! 


Save 716.35 on Radio Shack’s 


~< NE 


Safeguard your loved ones and your valuable 
possessions with this perimeter system for pro- 
fessional home security. It includes all you need 
for easy do-it-yourself installation. You get an 
alarm system panel with comprehensive manual 
on planning, installation and operation, 100 feet 
of wire, high-security key lock, four magnetic 
Switches for windows or doors, and an electronic 
Siren. You can always expand your coverage with 
the addition of Radio Shack's other security de- 
vices. You can even add up to ten arm/disarm key 
switches for different entrances. The system has 
two loops. One activates the alarm instantly, 


Radie Shaek 


A DIVISION OF TANDY CORPORATION 


Prices apply at participating Radio Shack stores and dealers. Batteries extra. 


Home Burglar Alarm System 


System Price 


12995 


Reg. Separate Items 146.30 


the other provides adjustable 0-45-second entry 
and exit delays. Alarm shuts off after five minutes, 
then resets automatically. An always-armed 
“Panic” circuit lets you trigger the alarm in 
emergencies. Four LEDs show system status. 
Power-on and arm/memory LEDs assure you 
that the system is armed and working. Battery 
and bell test buttons and battery-low indicator, 
too. A loop indicator lets you know if a window or 
door was left unprotected. U.L. listed AC opera- 
tion with automatic battery backup. Come in to- 
day and save! And see our entire security line for 
home and car while you're there. 


— m a 


184 Full-Color Pages Show You 
What's Really New in Electronics! 


FREE '84 CATALOG 


address apos 


Bring this coupon into your nearby Radio Shack or mail to: 
Radio Shack, 300 One Tandy Center, Fort Worth, TX 76102 


| 
I 
| 
city state zp 
| 
84. mu | 


ACTION PROGRAM 


Action Program keeps pictures bright and 
clear in any light. You just focus and shoot! 


POWER WINDER 


It'S built right in! Automatically advances 
film after each shot. 


PROGRAMMED FLASH 
The all-new Speedlite 244T makes flash 
shooting totally automatic too! 


CANON FD LENSES 
The entire line of over 50 interchangeable 
Canon FD lenses fits the Canon T50 
. camera... wide-angle, tele- 
photo, zoom—and 
L more! 


USA, Inc. One Canon Plaza. Lake Success. New York 11042 /140 industrial Drive. Elmhurst, Illinois 60126 | 6380 Peachtree industrial Blvd . Norcross, Georgia 30 


123 Paularino Avenue Casi Costa Mesa, Calloria S2826 2035 Hoyal Lane. Sulle 290, Dallas, Texas T5228 Bigg, B-2. 1050 Ala Moana Blvd. Honolulu, Hawal S6314 Canon Canada Inc. Ontario 
T1985 Caron USA , inc. 
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If you expecta truck to quickly 
pay for itself in work done and fuel 
saved, you've come to the place 
where somebody did it right. 

Fora great price: $5998; the 
new 1983 Toyota Standard Bed 
Truck delivers the goods. In the 
bed. Under the hood. And in 
driving comfort, too. 

Out back it handles 1400 
pounds of goods.* * With ease. 

In performance, you get a 
dependable 24 liter SOHC engine 

— the largest engine in its class. 
With a hefty 100* ** horsepower 
rating and fuel efficiency that's 
even more impressive: 32 


THE LOW-PRICED TRUCK 
THAT MEETS HIGH EXPECTATIONS. 


Estimated Highway MPG 
Estimated MPG.** ** Add 
the electronic ignition system, 4- 
speed synchromesh transmission 
and power-assisted brakes, and 
you've got the goods to make 

the delivery easy. Normal main- 
tenance an infrequent and simple 
affair. And durability something 
you can bank on. 

The good news in driving 
comfort is a full bench seat with 
room for three. Steering-column 
mounted controls are also 
designed for easy operation. 

The new 1983 Toyota 
Standard Bed Truck. Once you 


EPA 


OH WHATA FEELING! 


check it out, its price will convince 
you to drive it out. 


* Manufacturer's suggested retail price. Dealer's 
actual retail price may vary. Price does not include 
tax, license, transportation, optional or regionally 
required equipment. 

** Including occupants, equipment and cargo. 

*** 96 HP in the State of California. 

**** Remember: Compare this estimate to the 
EPA "Estimated MPG" of other gasoline-powered 
trucks with manual transmission. You may get 
different mileage depending on how fast you 
drive, weather conditions and trip length. Actual 
highway mileage will probably be less than the 
"Highway Estimate” 


BUCKLE UP—ITS A GOOD FEELING! 


Weve got the inside. 
, on outside protection, 


Inside every can of Olympic Stain with WEATHER SCREEN" are specially treated 
oils and additives that actually repel water and preserve the beauty of wood. 

Inside every can is the knowledge and experience of over half a century. That's 
why Olympic protects the outside of more homes than any other stain. And when = 


you use Olympic outside, you ll feel a lot better inside. Oo LUM PI 
Olympic Stain. We ve got the inside on outside protection. 


